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hasic obpchve for writing this hook is to provide complete guidance for the 
students to learn the basic concepts of database management systems. To fulfill this 
purpose, we have included hundreds of practical examples for Lhe students. 

The book includes, besides theoretical portion, complete chapters on SQL and MS 
Access so that the readers may get a practical knowledge of databases. These chapters 

contain many practical examples that make it simple and easy for readers tc implement 
the topics they learn. p 

T ° the requirements of the students with respect to examination, there are 
hundreds of short questions, multiple choice and true/false questions in the book so 
that lhe students may prepare for Lite examination from different point of views. 

Though, the book is basically meant for the students, but it can also be used by 
other people who want to get the basic knowledge of databases. 

Readers are welcome to send suggestions for improvements of the book bv sending 
email to us at commentsWitwries.com.pk You can also visii our' website 
www.itsenes.com.pk for any interaction and latest information about the book 
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1.1 Data 

Collection of raw facts and ficores is called HaM Th„ , 
have not yet been processed to eet their n i VOIt ^ raw mcans that the facts 

sources. It is collected for different purposed Ihh"" 1 "' C " 1Iet ’ ted lr ° in diffcrenl 

symbols or pictures etc. ^ P ‘ ” ‘ 1 ma - v conSi St of numbers, characters, 

- ? rCS ° UrCe " lha[ » valuable for 

Data is considered a Td 'icles, machinery and employees 

timely decisions. It enables the management oTthe"^'' 0 '"' a,IOn formaki ng proper and 
effectively. „ is not possibie to mahe g * d ££*— 

1*1-1 Examples of Data 

1 a™” rc.ci^:, n “ol'r zrr*? **>—* «■ «•« 

are student's name, father name, address etc ^Tp troo"l™ foctK 
maintain the records of cfnH^h a , I urpose °f Collecting data is to 

2. During census 7 f** ” «*«* 

stores this data permanently to use if for Hjff .. ' 3 ° J Cltl2;ens * Government 

3 ' DiffercnL organizations conduct surveys to^knovT^ ^7^ tlmeS ' 

r ,plc c Th ihdr 1=1 at::; 

—on, use SS thttdtf'-’ " - 

1.1.2 Types of Data 

Data may be of the following types; 

1. Numeric Data 

Numeric data consists of numeric digits from 0 to 9 like m m c .... 

of data may either be positive or negative. - - lo or 5. The numeric type 

2. Alphabetic Data 

-.Tsett::t“ a *° z — - «-* .* 

3. Alphanumeric Data 

characters like +, %, and@“e V'SoO^Id'S# 17^' (A t0 Z) " nd 311 s P ecwl 

4. Image Data 

drawines ' Thia form of data is 


5. Audio Data 

son„d S ' ,U " d “ 8 ° f “ d '°- Audi, dots includes music, speech or ony typc of 

6. Video Data 

actions V t 0 m S „v a et„t tlin ' m0li " n “ 3 •**>. Vkko is used display 
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1.2 Information 


The processed data is called information. Information is an organised and processed 
form of data. It is more meaningful than data and is used for making decisions. Data is used 
as input for the processing and information is the output of this processing. This information 
can be used again in some other processing and will be considered as data in that processing. 


For example, the marks of a student in different subjects is the data. Fo calculate the 
total marks, the marks of different subjects are used as data and total marks is the 
information. Now, to calculate the average marks of the student, this information will be 
processed again. In this processing, the information is used as data and average marks will be 
the information. J 


Data 


Processing 


Information 


1.2.1 Examples of Information 

Some examples of information are as follows: 

1. In colleges and universities, the raw facts about students arc stored on admission 
forms. If wc want to find out a list of all students who live in Faisalabad, we will 
apply some processing on Lhis data. This processing will give us the desired list. This 
list is a form of processed data and will be called information. 

2. The data stored in census is used to generate different type of information- For 
example, government can use it to find total number Qt graduates or literacy rate in 
country etc. This information can be obtained by processing stored data. Government 
can use this information to take important decisions to improve literacy rate. 

3. An organization can use the opinion of the people as data and process it to generate 
information of its interest. For example, it can know that how many people of the 
country arc satisfied with the quality of its product and how' many are unsatisfied. 
The organization can use this information for the improvement of its product. 

1.3 Difference between Data and Information 


The difference between data and information as follows: 


Data 

Information 

T Data consists of unprocessed raw farts. 

2. Data is used as input in the computer. 

3. Data is not meaningful. 

4. Data is normally huge in its volume. 

5. Data is the asset of organizations and is 
not available to people for sale. 

6. Data is difficult oi even impossible to 
reproduce. Suppose Government loses 
data of census. It is almost impossible 
to reproduce it. 

7. Data is used rarely. 

8. Data is an independent entity. 

9. Data is not used in decision-making. 

L Information is the processed form of data. 

2. Information is the output of computer. 

3. Information is mean ingfu 1. 

4. Information is normally short in volume. 

5. Information is normally available to 
people for sale. 

6. Information is easier to reproduce if lost. 
For example, if the list of illiterate citizens 
is lost, it can be reproduced easily from 
stored data. 

7. Information is used frequently. 

8. Information depends on data. 

9. Information is very important for 

dec Lsloii - ma king. 
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1.4 Metadata 

r fs-r^s-r tzs n r i-r-aw 

characteristics of data. ft also include «hc rule* and constraints about data 

Example 

integrity of the data* ' etadata is ve ry important to ensure the 


Field name 

Data type 

hen 

Roll No 

Integer 

3 

Name 

Alphabetic 

so 

Address 

Alphanumeric 

100 

hmail 

Alphanumeric 

25 

Phone 

Alphanumeric 

25 


i 


Description 
Roll No of the student 


Name of I ho student 


Address of [he student 


hmajl of the student 


Phone oI [he student 




®0° V 


I able: Example o) metadata 


C onstrain! 

Value from 1 to 100 


Musi conlain @ and 


Rot! no 

Name 

Address 

lima i I 

Phone 

1 

Ljaz 

Faisal a had 

ejnz@itscries.com.pk 

784682 

2 

Usman 

Faisal a bad 

Lisman#itst*rios + com*pk 

""727253 


i \t11 

1.5 File Processing System 

b US ,™ s * ** ** ^ , 0 h a„dte 

data ™ S “’ rCd di “ a «1» or dirt. The 

department in an organic ho/has its own s t Tof files The El ^ pn , >C<?SSin§ system ' each 
.hair.» applications. The records one hte arc no, rotated 


>.e'o 0 ' 


l 0 Y^ 





figure: Hie Processing System 

Business organizations have used file-unices sine w^m r- 
system has many disadvantages. P 8 system for many years. But this 






























































































J 

Chapter 1 => Introduction to Database 


Jr\C 


y\ 


1.5.1 Disadvantages of File Processing System 

Sorne important disadvantages of file processing system are as follows: 

1. Data Redundancy and Inconsistency 

in Hie processing system, tire same data may he duplicated in several filcs^ Suppose 
there are two files "Students' and "Library''. The tile "Students" contains the!RoUNo, name, 
address and telephone number and other details of all students in a college, rhe hie Library 
contains the Roll No and name of those students who gel a book trom library along with the 
information about the rented books. The data of one student appears m two files. This is 
known as data redundancy. This redundancy causes higher storage. 

This situation can also result in data inconsistency. Inconsistency means that two hies 
may contain different data of the same student, l or example, if the address oi a student u 
changed, it must be changed in both files. There is a possibility that it is changed m the 
"Students" file and not from "Library" file. The data becomes inconsistent in this situation. 

2. Data Isolation 

The daLa in file processing system is stored in % arums files. It becomes very difficult to 
write new application programs to retrieve the appropriate data. Suppose that student cmai s 
an? .stored in "Students" file and fee information is stored in "fee hie. The data trom both 
fries is required to send an email message to inform a student that the date tor fee paymen is 
over. In file processing system, it is difficult to generate such type ol list from multiple files. 

3. Integrity Problems 

Integrity means reliability and accuracy of data. The stored data must satisfy certain 
types of consistency constrains. For example, Roll No and Marks ot students should be 
numeric value. It is very difficult to apply these constrains on hies in hie processing system. 

4. Program Data Dependency 

Program data dependency is a relationship between data in files and program required 
to update and maintain the files. Application programs are developed according to a 
particular file formal in file processing system. If the formal of hie is changed, the application 
program also needs to be changed accordingly. For example, if there is a change in the length 
of postal code, it requires change in the program. The changes may be costly to implement. 

5- Atomicity Problem 

An operation on data may consist of different steps. A collection of all steps required to 
complete a process is known as transaction. Tbe atomicity means that either one transaction 
should fake place as a whole or it should not take place at all. Suppose a user wants to 
transfer money from account A to account B. This process consists of two steps: 

1. Deduct the money from account A. 

2. Add the money to account B. 

Suppose that the system fails when the computer has performed the first step. It means 
that the amount has been deducted from account A but has not been added to account B. This 
situation can make data inconsistent. File processing system does not provide the facility to 
ensure atomicity of data. 

6. Security Problems 

File processing system does not provide adequate security on data, in some situations, 
it is required to provide different types of access to data for different users. For example, a 
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data entry operator should only be allowed to enter data. The chairman of the organization 
, mild be able to access or delete the data completely. Such types of security options are not 
available in hie processing system. ^ 

7. Program Maintenance 

The programs developed in file processing system are difficult to maintain Must of the 
budget may be spent on maintenance. It makes it difficult to develop new applications. 

1.6 Database 

Database is an organized collection of related data that is stored in an efficient and 
compact manner. The word organized means that data is stored in such a way Lhat the user 
can use this data easily. The word related means lhat a database is normally created to store 
Nil data about a particular topic. 

I or example if a database is created for students, it will contain data about the students 

orelnt u ?' T' T T* if fbe database is about the employees of an 

Alf iaf h' i | W1 C ° ^ data ° f tinp, ° yees such as ^Ployce id, grade and salary etc. 
All data m database is arranged in tables. 

The word efficient means that the user can search the required data quickly. The word 
compact means that the stored data occupies as little space as possible in computer 

Cables 

■ ^ * thC A “^ntai ob i eLt of the database structure. The basic purpose of a table 

tore data 0 ^edm tablc “™ ,sts o[ a ^d columns. A table is a very convenient way to 
store data. The data in tables can be manipulated easily. 


.e'o 0 ' 


Serial No 

Name 

Qualification 

Email 

i 

Usman 

B.Sc. 

usman©i tseries.com. pk 

2 

Abdullah 

Hm-sc. 

--------- r 

a bd u ] 1 a h®i t scries. c t >m * p k 

3 

Ejaz 

M.Sc. 

ejaz@i tseries.com .pk 


I able: Records table 


Rows / Record 

the lh ^°7h. re f 8 b ° rlZOntal Paft ° f lhe t3ble - 11 is a ({,p ccMon of related fields. For example 
b t3bIe has three rows - Eat - h raw contains a record of different person. P ' 


,e'o 0 ' 


oVs 

Columns / Field 


[ 2 Usman B.Sc. 


usman@i tsencs.com. pk 




A single row/record 

r , . VxOO^ 

irsir of ,he ,abic - por cxampie - an vaiuM in -—** 


Name 


Usman 


Abdullah 


Eja? 


A single column 
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CVM Following arc some important examples of databases: 

1. Phone Directory 


1.6.1 Examples of Databases 



Phone directory is a simple example of a database. A phone directory stores the phono 
numbers of different persons. Searching a phone number from phone directory is very easy 
as all phone numbers are stored in an organized way. 

2. Library 

A library contains thousands of books. It is very difficult to handle the records of all 
these books without database. A database system can bo used to store the records of books, 
members of the library. Issuance and recovery of books etc. The database can be used to 
search the required books easily. This database can help for doing research work. 

3. Accounts 

A database is used to control tire accounts system of an organization. The accounts 
database keeps the record of all financial transactions of the organization. Il can be used to 
perform different calculations to find information about business such as annual profit, trial 
balance and ledger etc. 

4. College 

A college has many students in different classes. A database may be used to keep the 
records of the students, fee transactions, examination information and other data of Lhe 
college. It can also store the attendance of the students. 

1.7 Database Management System 

A database management system (DBMS) is a collection of programs that are used to 
create arid maintain a database. DBMS is a general-purpose software system that provides 
tile Tallowing facilities: 

1. it provides the facility to define the structure of database. The user can specify data 
types, tormat and constraints for the data to be stored in database. 

T It provides the facility to store data on some storage medium controlled by DBMS. 

It provides the facilities to insert, delete, update and retrieve specific data to generate 



reports etr. 


1 .8 Components of Database Environment * 


1 he important components of a database environment an* as follows: c^ j. 

1. Repository 

A repository is a collection of all data definitions, data relationships, output Styles and 
report formats etc. All this information is the metadata that is important to manage database. 

2. Database Management System 

A database management system (DBMS) is a collection of programs that are used to 
create and maintain a database. 

3. Database 

Database can be defined as an organized collection of related data. The word 
organized" means that data is stored in such a way that the user can store, manipulate and 
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" re ‘ ated " — ,ha ' - da “ b - ia «*™»r™ted ,o store the 

4. Application Program 

..... T 8 the“,rs;;:,:= 

^s^ , ^T. , sr. wi,h 

programs are Developer2000 and Power Bihldcr''^ '^ "' "'’ ll ’ m ' rw ° lmportanl application 

5. User Interface 

^ j£r T%%rr* 

software ttse graphical user interface. The user interface «on*J5EL£ ZpoI^tT 

* different ** P ° lbi f m the ol the datab.se application. The user can generate 

b. Data Administrators ' / / ^ / | 

7- System Analysts and Application Programmers 

1.9 Database Approach 

Database approach has many advantages over file processing system 

1-9.1 Advantages of Database Approach 

home important advantages of database approach are as follows: 

L Redundancy Control 

Of a stud'enl in coliege dtabaiTZorodin'”’'' fH “-T *" E ‘“’ pte * he <■«* 

purposes. Iv, exam* ifwaZm , nr Mh l c ' >abk be accesscd *» «« 

the student will be used in second table Th T T' stll d ent ’ n a table, only Roil No of 
tabte for accessing *° ““ ■“« 
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Student Tablr 


Roll Ho 

Name 

Addies? 

Email 

Plimte 

1 

Usman 

Fmsalabad 

USm an®! tsuri es .c om. p k 

727253 

4 

Abdullah 

Toronto 

Abdullah i sen ey. t : ■ jin. pk. 



Marks Tdblf 


Roil Mo 

Subject 

Mdife 

1 

Math 

ys 

1 

English 

37 

'2 

Math 

m 

2 

English 

*32 


In the above figure, the details of the students are stored in Student table. The Marks 
table stores only the Roll No of students. The remaining data is not duplicated. Roll No in the 
Marks table is duplicated for joining two tables, 

2. Data Consistency 

An important benefit of controlling redundancy is that the data is consistent. If a data 
item appears only at one place, it is easy to maintain. If it is required to updaLe data, tire 
updation is performed at only one place. The change will automatically take effect at all 
places where ever this data is used. 

3. Consistency Constraints 

: Consistency constraints arc the rules that must be followed to enter data in database. If 

the cons trains ts are not fulfilled, data cannot be entered in database. Database management 
systems provide an easy way to apply different consistency constraints to ensure data 
consistency. For example, a constraint can be applied to ensure that the data is always 
entered in a specific range etc. 

4. Data Atomicity 

A collection of all steps to complete a process is known as transaction Data atomicity 
means that either a transaction should lake place as a whole or it should not lake place at all. 
It ensures that the database will always have correct and consistent data. Suppose a user 
wants to transfer money from account A to account !J. This process consists of two steps: 

1 Deduct the money from account A, 

2. Add the money to account B. 

Suppose that the system fails when the computer has performed the first step. It means 
Lhat the amount has been deducted from account A but has not been added to account ti. This 
situation can make data inconsistent. The database management system does not allow such 

a situation to happen. Database management system either executes both steps or does not 
execute any step* 

5. Data Security 

Data security is the protection of the database from unauthorized access The database 
management system provides several procedures to maintain data security. The security is 
maintained by allowing access to the database through the use of passwords. Not every use 
ot database system should be able to access all the data. 

In some situations, it is required to provide different types of access permission to data 
lor different users. For example, a data entry operator should only be allowed to enter data 
fhe chairman of the organization should be able lo access or delete the data completely. 
Dafcibflso management system provides different levels of smirUy options for different users. 
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IT Series 


* ^ i undcimental Study of Database Management Systems 

6- Reduced Development l ime 

A database organizes da la more efficiently than a file processing system It is often 
easier and faster to develop programs that use this data. Many database management 

systems also provide several tools to assist in program development'. So it reduces the overall 
time for developing applications. 

7. Compactness 

The database management system stores data with compactness and efficiency ft 

requires less storage space than the file system. It saves the storage resources of the system 
and memory is not wasted. 

8. Easier Reporting 

Reports are very important part of database applications. The reports are very essential 
o taking crucial decisions in an organization. The data in database is stored m an organized 
manner It can easily be retrieved for creating different reports. The reports can he prepared 
verv easily and quickly in required formal in database management system. 

9. Data Sharing 

Once a database is developed, it can be used by several users in the organization The 
da abase can also be shared by different applications. If a new application requires the same 
data, it can share the existing database instead of developing it again. 

10. Increased Concurrency 

In some situation, two or more users may access the same file simultaneously It is 
f ossible that the accesses will interfere with each other. This may result in loss of information 

™Toccur mlegnty * Man> ' DBMS man38C ™ rrent — - d ensure such problems 

11. improved Backup and Recovery 

In tile-based systems, it is the responsibility of the user to protect data from failures of 

u r iirofiram - ™ s ™ y ^ * ** 

r . . th u c 1S ,ost ' lhe backup is restored. The modem DBMS provide facilities to 
minimize the amount of processing that can be lost due to a failure. 

12. Data Independence 

Database approach provides the facility of data independence. It means that the data 
and the application programs are separate from each other. It is possible to change data 
S ° ragesi llcLl,res and operations without changing the application programs. 

1.9.2 Disadvantages of Database Approach 

borne disadvantages of using database approach are as follows: 

1. High Cost of DBMS 

nvno A com P lete database management system is very large and sophisticated software. It is 
x pensive Uj purchase database management software. 

2. Higher Hardware Cost 

Database management systems are complicated and heavy softwares. Additional 
powerful hardware'* Sm ^ "” X '* ‘° tUn ,he DBMS ' » ™ 
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3. Higher Programming Cost 

DBMS is complex software with many features. The programmers need a thorough 
knowledge of system to use it to best advantage. If the organization hires experienced 
database programmers, it has to pay extra cost for this expertise. 

4. High Conversion Cost 

11 an organization converts its records to database, data has to be converted from files 
to database system. Because of the different formats used by different systems, it may be a 
difficult and time-consuming process. Moreover, the structure and data may also have to be 
modified according to the requirements of DBMS. 

5. More Chance of Failure 

In database management system, alt resources and components are centralized, ii any 
of these components fails, the whoie system stops. 

6. Complexity & Performance 

Database management system is general-purpose software. A complete DBMS has to 
perform many tasks that make it complex and complicated software, in some applications, 
DBMS may run less efficiently as compared to file processing system. 

1.10 Difference between File and Database Approach 


1 he difference between File and Database approach is as follows: 


File-based approach 

Database approach 

1. The programs and data are inter¬ 

dependent. 

1. The programs and data are independent 
of each other. 

2. The data may be duplicated in different 
files that cause data redundancy. 

2. The data is not duplicated and appears 
only once. 

3. The same data in different file may be 
different that creates inconsistency. 

3. The data appear only once so it is always" 
consistent. 

4. [he data is separately stored in various 
files and it is difficult for applications to 
retrieve the appropriate data. 

4. The data is stored in tables which arc 
linked together. The applications can 
retrieve the required data easily. 

5. The data is distributed in many different 
files and cannot be shared. 

■—■— - ---J - 

3. The data is stored at one place and can be 
shared easily. 

6. It is difficult to apply data integrity checks 
on files. 

6. Database approach provides many 
constraints for data integrity. 

7. It provides poor security as the data is 
widely spread. 

■---*--Q _t__ 

7. It provides many procedures to maintain 
data security. 

8. Tl is diflicull to maintain as it provides less 
controlling facilities. 

8. It provides many facilities to maintain the 
programs easily. 

y. it is less complex system. 

9. ii is very complex system. 

10. The cost is very less than DBMS 

10. l’he cost is much more than file system 

11. One application can fail without affecting 
Lhe others. 

11. All application relying on da (abase fail if 
the database tails. 
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Application Program 
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An application program is a program that is used to send commands to the database 
management system tp manipulate database. These commands are sent to DBMS through 
graphical user interlace. The user interacts with application program. The application 
program lurther interacts with database management system. Two important application 
programs are Developer2000 and Power Builder. 

1.11.3 Relationship of Application Program & DBMS 

A database application is developed by using both application program and database 
management system. The application program contains the user interface. The user uses this 
interface tor communicating with the database management system to manipulate database. 
hC appllfcatlon program is also called the front-end and the database is known as back-end. 

The relation of application program and database management system is very 
important. When a database program is developed, a way o! communication with the 
pogrom is required for the user. The user cannot use the database directly. An easy and 
simple interface us required so that the user am easily use the database. 

Another important relationship of DBMS and application program is that it Is used to 
produce effective and informative report in application programs. These reports are very 
important lor any organization for taking different decision about the business 


Us?r 

~ ■ xz 

User Interface 

r T 

Applicali or i Program 

,_ZiZZZ 

DBMS 




ZJ 


1.12 Range of Database Applications 

fhc range of database applications Ls cis follows: 

1.12.1 I ersonal C^omputer Databases 

i’ersona! computer databases are specially designed for single user. The user may be 
using stand-alone desktop computer or laptop. The representatives of a medical company 
. 7. USe apl ,° P COm ? UtCrs when w orkmg in the market. This computer may use a simple 

abmdtheT P r h ° n ^ 'f**' ** ft ‘ r ° rdS ° f cust(,mrr ^ ^«-d. Some impoVtant decision. 
th development of personal computer database applications are as follows; 

It should be purchased or developed within the organization? 

U should be developed by end user or a professional in information system? 

Keq uired data and the design of da tabase 

Selection of DBMS for database application 
Synchronization of personal computer database wilh other databases 
Accuracy of data in personal computer database 
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ersonat computer databases are widely used. A problem with this database 
application is that il is difficult to share quickly. I-or example, if the head of medical company 
wants to get complete information of his customers, il cannot be done quickly as it is stored 
on the laptop computers of different representatives. 

1.12.2 Workgroup Databases 

A workgroup is a team of people who work on the same project collectively A 
workgroup normally consists of less than 25 people. A type of database that is specially 
designed to support workgroups is known as workgroup database. 

t he people in workgroup arc connected with one another through local area network 
(LAN). The database is stored on a central computer called server. All members of the 
workgroup can share this database. 


Workgroup databases provide many facilities but arise some problems also. The main 
problems are of security and integrity of data when the data is updated concurrently. Some 
important decisions about workgroups databases are as follows: 

• Database optimization to satisfy requirements of different members of workgroup 

• Concurrency control 

■ I Decision about the loca turn of different operations i.e. on server or workstation 

1.12.3 Department Databases 

A functional unit in an organization is known as department. An organization may 
j- V , C Tun kt ’ tm f' prodliai(,n and ^counting departments. A department normally consists of 
7 to 100 P e °P le - department databases are specially designed to support the func tions of a 
l eparUmmt. Some important decisions about department databases are as follows: 

• Database design for efficient performance to handle a large number of users and 
transiichons 

• Proper security to protect data against unauthorized access 

• Database tools for complex environment 

• [insure data redundancy and consistency il data is used in different departments 

1 lie need for distributed database if users are geographically away from one another 

1.12.4 Enterprise Databases 

A type oi database that is specially designed to support the functions of a whole 
organization or many departments of an organization is known as enterprise database. The 
most important enterprise database is known as data warehouse. The contents of a data 

many ’ T ™ tt0N ' datal,a ” "* p ™' - w 

j Suppose a university has many departments tike CS, Biology, Agriculture etc. Each 
department uses a department database to maintain the functions of department The Vice 
C hance or needs to get the information of different departments frequently. In order to 
sahsfy tins requirement, a data warehouse can be developed for the whole university in VC 
he data warehouse Wli! extract the databases of different departments periodically. 
Some important decisions about department databases are as follows: 

• Distribu lion ol data among various loca turns in the corpora te structure 

• Maintenance of standards for data names, definitions, and formats 
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1.13 Types of Users 

^ "**“ — 

1. Application Programmers 

- " rrs t ’ Tsxzsr&x 

2. End Users 

' SbmL tT” N “7, u , SCrS T lhe llSCrS wh ° havc h0 technical knowledge about the 
DBMS. They use database through application programs using simple user inter Lee 
Thej^ertonn all operations by using sin,pie commands provided^, £ tato a ' 

He PC orLTLTLLkT " " °" iCe K "T° nSlble f ” «**« records in *££ 
users canS,w£^^mr“ 0nS “ *»« “****** 

3. Database Administrator 

wh„,e“^f y ?STd'i^Tai2^d ' “T; H “ * «*->* managing ihe 

• Installation of software 

• Monitoring of database system 

Solution of any problem that occurs in the database system 

• Assigning permission to different users to use database system 

• I a king regular backups of database 

/ * Rt f 0rm S thc s - vstem in case of any problem or system crash 

History of Database Systems 

coniputers^k?creared^Two S rnai"n'data^models"were developed; GS ^ ^ ^ ° f 

1. Network model (CODASYL) 

2. Hierarchical (IMS) 
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Access to database was through low-level pointer operations. Storage details depended 
on the type of data to be stored. Thus adding an extra field to your database requires 
icwriting the underlying access/modification scheme. Emphasis was on records to be 
processed, not overall structure of the system. A user would need to know the physical 
structure of the database in order to query for information. One major commercial success 
was SABRE system from IBM and American Airlines. 

1970-72 

E.E. Codd proposed relational model for databases in a landmark paper on how to 
think about databases. He disconnects the schema (logical organization) of a database from 
the physical storage methods. This system has become standard since then. 

1970's 

Two main prototypes for relational systems were developed during 1974-77, These 
provide nice example of how theory leads to best practice. 

* Ingres: Developed at UCB. This ultimately led to Ingres Corp,, Sybase, MS SQ1 
Server, Britton-Lee, Wang's PACE. This system used QUEL as query language. 

• System li: Developed at IBM San Jose and led to IBM's SQL/DS & DB2, Oracle, HP's 
Allbase, Tandem's Non-Stop SQL. This system used SEQUEL as query language 

1976 

P. Chen proposed Entity-Relationship (ER) model for database design. It gave another 
important insight into conceptual data models. Such higher-level modeling allows the 
designer to concentrate on the use of data instead of logical table structure. 

Early 1980's 

in early 1980 s, the commercialization of relational systems took place. 

Mid 1980’s 

SQL (Structured Query Language) became a standard. IBM launched DB2. The 
importance ol network and hierarchical models was decreased. The development of the IBM 
PC gave rise to many DB companies and products such as RIM, RBASE 5000, PARADOX. 
OS/2 Database Manager, Dbase III, IV (later Foxbase and then Visual FoxPro), Watcom SQL. 

Early 1990's 

In early 1990's, much work was done on client tools for application development such 
as PowerBuilder (Sybase), Oracle Developer, VB (Microsoft), etc. Client-server model for 
computing became the norm for future business decisions. The work on Object Database 
Management Systems (ODBMS) prototypes also started during this period. 

Mid 1990's 

Tlie usable Intemcl/WWW appeared in the middle of 1990. It allowed remote access to 
computer systems. The concept of Web/DR started to grow. 

Late 1990's 

Internet companies worked for Web/Intemet/DB connectors. Examples are Active 
Server Pages, ErontPage, Java Servlets, JDBC, Java Beans, ColdFusion, Dreamweaver, Oracle 
Developer etc. Open source solution came online with popular use of cgi, Apache, MySQL 
etc. Online Transaction Processing (OLTP) and Online Analytic Processing <OLAP) comes 
of age with many merchants using point-of-sale (POS) technology on a daily basis. 
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Early 21st Century 

rlu ' growth of DB applications continued in the early 21« century. More interactive 
applications appeared with use of PDAs. The main companies that predominated the largo 
DB market are IBM, Microsoft, and Oracle. 

Future Trends 

Huge (terabyte) systems are appearing and the handling and analyzing data has 
become very complex. Large science databases such as genome project, geological, national 
security, and space exploration data have been developed. Data mining, data warehousing 
data marts are commonly used techniques today. This trend will continue in the future. 

XML with Java has become a popular technique. Mobile database is now coming to 
market m various ways. Distributed transaction pressing is also becoming very popular for 
business planning in many areas. 


Short Questions 


Q.l. Define data, 

A collection of raw facts and figures is called data. Data is collected from different sources and is 
not very meaningful for making decisions. Data may consist of numbers, characters, symbols or 
piL'Luress etc. Datji is collected for different purposes, 

Q.2, Define information. 

The processed data is called information. It is an organized and processed form of data. 

Q.3. Define database. 

Database can be defined as an organized collection of related data. The word "organized" means 
! * ’ S St ° red , m Sl ‘ ch a wa >- ‘hat the user can store, manipulate and retrieve data easily. The word 

related means that a database us normally created to store the data about a particular topic, 

Q,4. Define database management system, 

A database management system (DRMS) is a collection of programs that are used to create and 
ot i it in ri dataoa sc. 

Q*5. Define security. 

° f “* (r ™ un ™ th " ri “ d —* »l*h ™y involve passwords end 

Q-6. Define data integrity, 

flic reliability and accuracy of data is called data integrity. The maintenance of the validity and 
ct nsi.stency nf the database hy use of particular constraints that arc applied to the data. 

Q.7. List four examples of database systems. 

• A system that maintains component part details for a car man ufacturer 
- An advertising company keeping details of all clients and adverts placed with them 

■ A training company keeping course information and participants details 

■ An organization maintaining all sales order information 
Q.8. State the purpose of a database. 

I he purpose of a database is to help people and organizations keep track of things. 
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Q.9* What is metadata? Give an example* 

Data about the structure ol a database is called metadata. Examples of metadata are the names of 
tables, names oi columns and tables, properties of tables and columns etc. 

Q.10. Briefly describes the history of database processing* 

In file processing, data was maintained in sequential lists on magnetic tape. Database processing 
became possible with the availability uf direct access disk storage in 196Gs, Using this storage, both the 
hierarchical data model and network data model were developed. In 1970, R E Codd of IBM proposed 
relational model that is the standard model used today. Current DBMSs such as DB2, Oracle and SQL 
Server are based on relational model, More recent events include the appearance of microcomputer 
based DBMSs, introduction of Object Oriented DBMS and development of tools such as XML used with 
database systems over the Internet. 

Q*1R What does DBMS stand for? List the functions of a DBMS* 

DBM DBMS stands for Database Management System, lhe functions of the DBMS are: 

* Create Database 

* Create Tables 

* Create Supporting Structures 

* Read Database Data 

* Update Database Data 

* Maintain Database Structures 

* Enforce Rules 

* Control Concurrency 

* Provide Security 

* Perform Backup and Recovery 

Q.12. Contrasts the following terms: 

Structural Dependence and Data Dependence 
Data dependence and data independence 
Repository and database 

Structural dependence and data dependence: Any chyange in the structure of a file Mich as addition or 
deletion of a field requires the modification of all programs using thaL file. This modification is 
necessary becase Lhe access lo a file is dependent on its structure. This type of dependence is known as 
structiiml deperutenci’. Any change in file data characteristics such as changing a field from integer to 
decimal requires modification of all programs that access the file. This type of dependence is known as 
data dependence. 

Data dependence and data independence: Data dependence is a Light relationship between data and 
specific programs, l he application programs has Lo bu changed if there is any change data. Data 
independence means that data and application programs are separate from each other, l he data storage 
structures and operations can be changed without changing application programs. 

Repository and Database: A repository is a centralized storehouse of all data definitions, relationships 
and other system components. A database is an organized collection of logically related data. 

Q.13. Why have databases become preferred method to store data used by an information 
system? 

Databases are a common point of access, management and control. They allow data to be 
managed as an enterprise-wide resource. They simultaneous access to many users and application 
programs. They solve many problems associated with separately maintained data stores such as 
redundancy, inconsistent security and inconsistent data access methods. 

Q J4* Give an example of a large-enterprise database application, 

A construction company uses a database to keep track of project costs, labor, materials and 
schedule. One database supports all of these different applications. 
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Q.15. What were some of the weaknesses of early organizational database applications? 

Q.f 6. What is the major drawback nf personal databases? 

ow is re ationship between application programs and DBMS changing over time? 

n is u , “ 8radt ' ally tak ‘ nS ° n m ° re 3nd mOt0 ° f th0 a PP !i «tiun programs functions and roles. 

Q What WaS fhe ma i t)r facto ‘ th * 1 S™ rise to workgroup database applications? 

LAN Jllnll'ald pmdnL SaVe *“ * is ^ ^-‘opmen! and acceptance of 

Q.19. List different categories of databases with example of each type. 

home'heaith-care professions I** “ “ * “* ° f *** *"* patient vlsits ' by a 

b - SSSZ.tX * 15 * d "“ b ”“““ " Ppons ™ rk ° f r—*. 

g.20. Winch problems does data redundancy cause? 

S '° ra8C “ P " “ d « «™» - *—» »» accuracy of 

Q.21. Why do people use databases for information-handling tasks? 

2 !^ abaSeS n,ake 11 easier [ ° store iarge quantilies of information 
U) I a abases make it easier to retrieve information quickly and flexibly 

4 f? IT* 63 ma , ' f eaS> ' to or 8 anizc «nd reorganize information. ' 

‘ at abases make it easy to print and distribute information in many ways 

Q.22. Whal i. the function of application metadata? Ilow does i. differ from metadata* 

Q ’ 23 ’ Explam the P ur P osc of riirms, reports, queries and menus. 

p™»*«i«no(dShiK r^rzi^r^ t —• * -r™> <•. «~*«d 

structured presentations of allowed user actions. answer questions from tits dafa. Menus are 

Q.24. List and describe some of the problems of the traditional file environment. 

Oil owing are some problems with traditional file environment- 

—on 

b ;=Thi:i^ 

when a common piece of data changes. * 1 ke * a nges in many programs 

3. hack flexibility means that i, is very ditto,, „e.,e new reports from da,, when needed 
■ r secunty Mulls from the Wt ol confrol ova, ihe data boeause the data arc so widespread. 

oi 6 ™Lt*n 8 " V,r ‘”" y imp °“ ,ble b “““ 11 * ““ «™,. dies around the 
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Q.25, List and describe each of the components in the data hierarchy. 

1 ho data hierarchy includes bits, bytes, fields, records, files and databases. Data are organized in 
, hlerarch y that slnrts Wlth bit. A bit is represented by either a 0 (off) or a 1 (on). Bits can be grouped to 

^5 Chara , Clel - numb “ or Bytes can be grouped to form a field such as 

a name or date Related fields can be grouped to form a record. Related records can be collected to form 
mcs. KeJated hies can be organized into a database, 

Q.26. Name the key personnel involved with databases and briefly describe their roles 

1 he database administrator has both technical and managerial responsibilities over the database 
resource.-Database programmers are required to create efficient data processing computer code The 
end users have a major impact on database design, use and efficiency. 


Multiple Choice 


1 . 


2 . 


d. Norte 


3. 

4. 

5 . 

6 . 

7. 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 


A collection of raw facts and figure is called: 

a - Data b- Information c . Processing 

The manipulated and processed data is called: 
a. Object b. Information c. Data d. None 

Manipulation of data to achieve the required objectives and result is called: 


a. Data processing b. Operation c. Both a and b 

A person s account, car, and house are considered: 

a. Object b. Table c. Data processing 

A collection of related fields is: 

aFlle b. Record c. Database 

AM records in a file have the same: 

a. Contents b. Structure c . Both a and b 


d. None 


d. None 


d. None 


d. None 


A collection of data that consists of name, address and email of a person is called: 


d. Field 


d. All 


d. Byte 


d. All 


a ‘ Byte b - Record c . Character 

A record in a database is the information referring to a: 
a. person b. Product c Event 

Lach item of information within a record is called: 

k* Field c. Both a and b 

A logical grouping of characters is a: 

a - Held b. Record c. File 

A field is to a record as: 

a. Data are to files b . A column is to a row 

c. Files are to tables d. Attributes are to columns 

A database containing all students in a class would store basic data of students hr 
a. Record c. Field d. Cell d . Fi]e 

A database containing all students in a class would store RollNo of a student in- 
a. Record b. Field d.Cell j. File 

A database containing all students in a class would store the information of 
individual students in: 

a. Record c. Field d.Cell d. File 
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15. Which of the following is also known as data set? 

a. Record b. Field c. File 

16. A set of related files created and managed by a (DBMS) is called: 

a-f ield b. Record c. Database 

17. Which of the following is an example of a database? 

a. Phone book b. Library catalog c. Student records 

18. SQL is a(n): 


d. Ail 


cL None 


d. All 


b. Strut 1 lured Language 
d. Software 

b. Self-Quantifying-Language 
d. None 


b Query database data only 
d. Ail 

related data, 

c. Loosely d. Badly 


a. Unstructured language 
c. Object oriented language 
79, SQL stands for: 
a. Sort-Query-List 
c. Seek-Qualify-Label 
20. SQL can be used to: 

a. C reate database structures only 
c. Modify database data only 
-!■ ^ database is an urgant zed coiled ion of 

a. Logically b. Physically ^__ 

22. The objectives of database management systems include: 
a. Database Integrity b. Data Integration c. Availability d, All 

23. Information sharing means that: 

a. Information can be stored once and retrieved any number of times. 

b. The same information can be shared by different applications. 

c. Both a and b 

d. Neither a nor b 

24. Which of the following is handled by DBMS? 

a. Data integrity b. Data security c Data independence d, All 

25. A program whose job is to store and retrieve user data in the database is called: 

a ‘-^abase Modeling System b. Database Management System 

c. Data Business Model System d. Data Business Management Sendee 

26. The database system is composed of four major parts: 

a. Hardware, 1 lard drive. Monitor, Data, User 

b. Hardware, Software, People and Da La. 

c. Software, You, Me, DBA, Client 

d. DBMS, Hardware, User, Programmer, Engineer 

27. In a database processing system: 

a. The database application^) interact with the DBMS 

b. The database application(s) access the database data 

c. The DBMS accesses the database data 

d. d and c 

28. Data that causes inconsistency lacks: 

a - Gond data b ' Data integrity c. Data redundancy d. Data anomaly 

29. which one of the following is an advantage of database management approach? 

a. Programs are independent ui me data format. 

b. Reduced security and control of Lhe data 

c. Increased duplication of data. d. All 
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30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43* 


DBMS stands for: 

a. Database Modeling System b. Database Management System 

c. Data Business Model System d. Data Business Management Service 

Which of the following is NOT an advantage of database systems? 
a. Redundant data h. Data independence 

c. Backup /Recovery d. Better data quality 

Which of the following enables the user to modify data structures without 
affecting existing programs that use them? 
a. Data dependence b. Data independence 

c. Data integration d. Data relationships 

Database application contain procedures for: 

a. Adding records b. Deleting records c. Processing queries d. AH 

Which of the following is related to a component of DBMS known as personnel? 
a. Application programmer b. End users 

c. Database administrator d. All 

The major component of DBMS is called: 

a. Database Manager b. Bile Manager c. Data Manager d. All 

Duplicate data in multiple data files is: 

a. Data redundancy b. Data multiplication c. Dala Integrity d. None 

The description of structure and organization of data in a database is contained in: 
a. Data dictionary b. Data mine c- Structured query language d. None 
A request for information from a database in database terminology is called: 
a. Report b. letter c. Table d. Query 

A printed or onscreen display of data or information in the database is called a(n): 
a-Entity b. Report c. Query d. Screen 

The name for software to build reports that summarize data from a database is: 
a. Report writer b. Reporter c. Report Builder d. Report Generator 

Which of the following is not a database management system? 
a. MS Access b. MS SQL c. Oracle d. None 

For database systems needing to support approximately 15 concurrent users within 
an organization, which type of database would be appropriate? 

a. Internet databases b. Organizational databases 

c. Workgroup database d. Personal database 

For database systems needing to support approximately 2 trillion bytes of data 
within an organization, which type of database would be appropriate? 

a. Internet databases b. Organizational databases 

c. Workgroup database d. Persona! database 


Answers 


1. a 

2. b 

3. 

c 

4. a 

5. b 

6. b 

7. b 

8. d 

9. 

b 

10. a 

11. b 

12. d 

13. b 

14. a 

15, 

c 

16. C 

17. d 

18. b 

19, d 

20. d 

21, 

a 

22, d 

23. c 

24, d 

25. b 

26. b 

27, 

d 

28. b 

29. a 

30. b 
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31. a 


37. a 


43. b 
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32. b 


38. d 


33. d 

34. 

d 

35. a 

39. b 

40. 

d 

41. b 


36. 


42. 
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4. 

5 . 

6. 

7 . 
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DATA and INFORMATION are indistinguishable terms 

The management of metadata is more important than management of the actual data 

80 T HI “ " y tradi,i,,nal filc P rt,cess ‘ng systems may devote as muchas 
80 petrem ot the total information systems budget to program mamlcum™ 

PDA or laptop computer will likely contain a workgroup database 

Personnel, marketing, manufacturing, and accounting are all examples of 

workgroups and use workgroup databases. 8 p of 

A multi-user database often requires substantial personnel training on an ongoing 

A repository is a centralized knowledge base for all historical data 

p F cTJ ^ a T^^? Cnl SyStemS WRre lntrodLlced during the 1970s. 

10 A Hit f d d ' deVe ° ped ““ ^arclucal DU MS model in the 1960s 

$££" Pr ° 8ram Ca " be characterized as a computerized file 

orgaS'cSrtaa™!" 8 “ ™' ead papCr ‘ S lhal “ « easier to 

12 ■ A database file is a collection of fields. 

13. Records are combined to form a file. 

14 . biles are combined to form records. 

15. A field containing the number of hours worked would be a numeric field 

terminobgy ^ ^ * *-**»" *> ““«* «earch siring i„ database 

,7 ' Jterie“ iT<!r Be SUPPU ‘ iSd by “*• dalabas “ p™ s «mm,„g complex 
18. The purpose of a database is to help people keep track of things. 

S ,00 concurrent 

23, d A ep m e a ’L p ;: b fite,:;i a t database sys,em * ,hat appikaii " i™*™ « 8 ™a % 

25 with“Se pr*e da ‘ a *" *“* W **' 1 * » “» <•«* ™ consistent. 

f" a r 5, " S SyatemS ' aPpliCi " i0 '' ™ ra ™ *> »-seneraby depend on the 

2 " ^dat e ab“ 8 Sy5,em a " ““ aPPli “" P " — M ^ a single facility calted 
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'' Fine ^ the consequences of program data dependency is that file formats depend on 
tile language or product used to generate them. 

28. Distributed databases eliminate most of tire problems of security and control that arc 
seen in other database systems. 

29. A DBMS is software. 

30. Database record may be entered and modified but not deleted. 

31. In a database, field name must be unique. 

32. There is exactly one file per database. 

33. The fields in a particular database record contain unrelated data. 

34. Users can use a database successfully only if they understand the underlying 
technology. 

33- One disadvantage of databases is that they can use by only a single user. 

36* In a traditional file environment, any change in data requires a change in all 
pnigrams tha t access tire d a ta 

37. DBMS separate the logical and physical views of the data. 

38, Distributed systems reduce the vulnerability of a single central site. 

^9. A traditional system serves a wider community of users than a database because less 
training is involved. 

■H). Database management systems enable organizations to analyze information easily. 

41. The main purpose of a database management system is to develop interactive Web 
pages. 

42. A popular personal computer DBMS is Microsoft Access. 

43. In the data hierarchy, a file is a collection of data fields. 

44. Databases store data in single tables to reduce data redundancy. 

45. The role of the end user is to maintain a secure database. 

46. Ln a database processing system, rules are processed by the database management 
system. 

47. A database is called self-describing because it reduces data duplication. 

48. An index can be used to improve the performance of the database. 
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2.12 Data Administrator (DA) 

2.13 Data Dictionary 

2.13.1 Uses of Data Dictionary 

2.13.2 Types of Data Dictionaries 

2.14 Logical Database Design 

2.14.1 Logical Database Design Process 

2.15 Physical Database Design 

2.15.1 Major Inputs to Database Design 

2.15.2 Components of Physical Database Design 
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.1 Three-Level Architecture 

Database Task Group (DBTtJ) developed and published a proposal for a standard 
vocabulary and architecture for database systems in 1971, It was appointed by Conference 
on Data Systems and Languages (COD AS YD* The Standards Planning and Requirements 
Committee of American National Standards Institute (ANSI) Committee on Computers 
and Information Processing developed and published a similar vocabulary and architecture 
in 1975. 


The result of these reports was the three-level architecture. Three-level architecture is 
the basis of modern database architecture. Database can be viewed at three levels. The three 
levels are depicted by three models known as three-level schema. The models refer to the 
structure of the database not the data stored in it. The permanent structure of database is 
known as intension of database or database schema. The data stored at a given time is 
known as extension of database or database instance. 

The intension of a database should not be changed once it has been defined. This is 
because a small change in the intension of database may require many changes to the data 
stored in database. The extension of database is performed after the intension of database has 
been finalized* It means that data is stored in database when database structure has been 
defined. The extension of the database is performed according to the rules defined in the 
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2.1.1 External Level / View 
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• Semantic information about the data 

* Security and integrity information 

The conceptual level supports each external view. It means that any data required by 
any user must be available from conceptual level. The conceptual model is comparatively 
constant. DBA designs a conceptual model to fullfil the present and future requirements of 
the organization. If there is any change in external model, the conceptual model should be 
able lo accomodate that change. It is important because any change in the conceptual model 
requires a lot of effort. It also affects other views or levels of Lhe database. The conceptual 
level is described in conceptual schemas. There is only one schema tor one database. 

2,1.3 Internal or Physical Level 

Internal level is responsible to store data on storage media, il describes the physical 
representation of database on computer. It describes how the data is stored in database. It 
covers the data structures and file organization used to store data on storage devices. 

Internal and physical levels are normally considered to be same. But there is a slight 
difference between them. The data is stored in binary format on disks. The binary storage 
method is implemented by operating system. DBMS partially decides the way data'is stored 
on the disk. This decision of DBMS is based on the specifications of DBA. Additionally 
DBMS adds information to the data to be stored. Fur example, it selects a specific file 
organization for storing data on disk. It also creates specific indexes to implement that file 
system. It uses the same index information for retrieving lhe data from the disk. 

DBMS performs storage space utilization to consume minimum space for storing data. 
Data compression can be performed for this purpose. It also applies different data encryption 
algorithms to implement security on the data. 

The records at internal level are presented according to the format of schema definition 
but the data is not in record format at physical level. It is in character format. The rules 
specified by the schema of record arc not enforced at physical level. Data is managed by 
operating system at pysical level. 


Internal level is described in internal schemas. They describe the internal mode. They 
contain the definitions ol stored records, methods of representation, data fields and indexes 
etc. There is only one internal schema for one database. 

2.2 Mapping L 

Mapping is a process of converting one level to another level. In this process. Hie data 
at one level is related to the data at another level. There are two levels of mapping: 

• From the conceptual level to the interna] level 

• From the external level to the conceptual level 


2.2.1 Conceptual / Internal Mapping 

n he conceptual/internal mapping defines Lhe correspondence between the conceptual 
yew and stored database, it specifies how conceptual records and fields arc represented at 
.ulema ecci. If the structure of stored database is changed, then the conceptual/internal 
mapping must be changed accordingly so that the conceptual schema can remain consistent, 
it is the responsibility of DBA to manage such change. 
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Figure: External/Conceptual and Conceptual/Internal Mapping 

2.2.2 Extemal/Conceptual Mapping 

An external/conceptual mapping defines the correspondence between a particular 
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Jz .3 Data Independence v 

The separation of data and application program is called data independence, it is an 
important feature of DBMS. It is the most important advantage of three level architecture. 
Another major advantage is that any change in lower level of three level architecture does not 
affect the structure or functionaly of upper levels. 

Data independence enables the user to change the structure of a database without 
changing application programs or the way users access the data. 

There arc two types of data independence: 


• Physical data independence 

• Logical data independence 

2.3.1 Physical Data Independence 


Physical data independence is a type of independence that enables the user to change 
the internal level without changing the conceptual level. In a DBMS, physical structure of 
database may change without changing application programs or altering the user's view of 
data. It is possible because DBMS uses abstraction. Data is translated from the way it is 
physically stored on disk to the representation and access techniques used by logical view. 

If the physical structure changes, DBMS is aware of these changes but still provides the 
same logical view. The logical view remains constant and the application programs and user 
interactions based on logical view of data are not altered. The changes that may be performed 
at physical level without changing logical level are as follows: 

* Changing file organizations or storage structures 

* Using different storage devices 

* Modifying indexes 

* Modifying hashing algorithms 

* Changing the access method 

2.3.2 Logical Data Independence V'' 


Logical data independence is a type of independence that enables the user to change 
the conceptual level without changing the external level. 

Some additional information may be added to the database by changing its logical 
structure. This change should not affect user interaction or application programs. This is 
known as logical data independence. The changes that may be performed at logical level 
without changing external level are as follows: 

* Addition or removal of entities or relationships 

* Adding a file to the database 

* Adding new field in the file 

* Changing the type of a field etc. 

In some situations, a change that may look similar to the above-mentioned changes can 
create a problem. Suppose an attribute is deleted from database structure. It is serious 
because any application that is using this attribute may not run any more. Tt is important to 
analyze the effects of a change before making that change to the database. 
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2.-4 Data Models 

A representation ol real world objects, events and their associations is called a model, 
the model helps the user to understand the complexities of the rcald world environemnt. A 
collection of concepts to describe and manipulate data, relationships between data and 
constraints on data is called data model. 

2.4.1 Parts of Data Model 

A data model consists of the following parts: 

• Structural Part: It consists of a set of rules. These rules specify how a database can be 
developed. 

• Manipulative Fart: It defines the types of operations that can be performed on data, 
the operations include updating or retrieving data from database and changing the 
structure of database, 

• Set of Integrity Rules: It ensures the accuracy of data in the database. 

2.4.2 Importance of Data Model 

The data model is used as a communication tool for database designer, application 
programmer and end user to interact with one another. A good data model enables the users 
to understand the organization for which the database design is developed. A good data 
model is very necessary to design a good database. 

Any DBMS is based on a specific data model. No DBMS can exist without any data 
model. It is difficult to create a proper database without knowing the data model of DBMS, ft 
is very important to know the structures, manipulation languages and integrity facilities 
implemenje d by D BMS, it enables the user to understand the facilities and functionalities 

provided by the DBMS:—___ 

2.5 Tvpes of Data Models 

^m odels ar ea's follows; 

1 ObjecL-Bas^d Data Models 

2 . Record-Based Models 

3 . Physical Data Models 

)bject-based data models and record-based data models are used to describe data at 

conceptual and external levels. The physical data models are used to describe data at internal 

level, 

2.5.1 Object-Based Data Models 1 

I Object-based data models use die concepts like entities, attributes and relationships. 
,An entlf y ,s a P^son, place, thing or event for which data is collected and maintained in the 
database. An ^attri bute is the characteri stics of an entity. A relationship is an association 
between two or more entities. SKmejypes~of oBjSt-based data models ar^FfoIBwsT “ - - 
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2.5.2 Record-Based Data IVTodels , 

. , , Rea 2^" based mt,deis arc basically used to describe external and conceptual levels of 
S2r- ** «* f° , bd “*> 10 ***. internal level to some extent. to 

d0 -i J P , a " d SP Ti? 1 x j’ B ‘ Cal Slri,c,l ' re and P rovide some options for implementation of the 
£*£■'" rK ”d-b as ed data models, database consists of dtfiercnl records. Tire records may 
Of different types. Each record types defines a fixed number of fields. 

There are three types of record-based data models: 

• The Hierarchical Model v - . . «■ -s .. y . 

• The Network Model __ _ . , ' "\ 

• The Relational Model t/ 

2.5.2.1 Hierarchical Modei N .. ^ 

this m°t e | 0f lhe ' ar ,' lesl dalabase management systems was based on hierarchical model In 
dt »£ s. re “ have a P*™nt-ckild relationship. One of the most popular hierarchical 
■ . , rrianagernent systems was Information Management System (IMS) It was 

introduced by IBM in 1968. IMS is still the most widely used DBMS on IBM mainframes 

companir^ m'ndefTm 1 ** Pr °? ucti ™ *" automobile manufacturing 

ompames. The model of the database is shown in the following figure The automobile 

Tr'T" 1 '" ° f «“ «** «' ““ da ‘ K decomposed in Jembte 
, , r b me -Body and Chassis. Each assembly is further decomposed into sub-assemblies like 
va ves ' s P ar ^ plugs and so on. If the manufacturer wants to generate lhe Rill n f u i 
a pariicoiar mode, of an automobile, the hierarchica, data Ifc su, abic b c “e“ hcS,i of 
m tenals for a product has a hierarchical structure bach record represent a parhe dar 1° 
Since the records have a parent-chiid relationship, each part is linked to its suburb ’ 






figure: The Hierarchical Model 

Characteristics of Hierarchical Model 

The characteristics of a hierarchical DBMS are as follows: 

1. Representation of Data as Hierarchical Trees 
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2. Each Sub-Module has only one Super-Module 

Each child record (sub-module) has only one parent record (super-module). The parent 
record can have one or more children record types. 

3. Represents a set of Related Records 

There can he one or more record occurrences for a given record type. When the user 
writes into database, only one occurrence of record type is written. Similarly, when a record 
is retrieved from database, only one occurrence of record type is retrieved 

4. Hierarchy through Pointers 

in a hierarchical database, pointers are used to link the records. Pointers determine 
whether a particular record occurrence is a parent or a child record. The path from the parenr 
to the child is maintained through pointers. 

5. Simple Structure ' 

The database is a simple hierarchical tree. The parent and child records are stored close 
to each other on the disk. It minimizes disk input and output. 

6. High Performance ^ 

The parent-child relationship is stored as pointers from one record to another. The 
navigation through the database Ls very fast resulting in high performance. 

7. Predefined Relationships between Record Types 

Record types at different levels of the hierarchy are dependent on the root. Root is the 
most important record type in the hierarchy. . 

8. Difficult to Reorganize 

It is difficult to reorganize database because the hierarchy has to be maintained. Each 
time a record type is inserted or deleted, the pointers have to be manipulated to mamlam the 
parent-child relationship. 

9. More Complex Real Life Requirements 

The hierarchical DBMS is based on a simple parent-child relationship. The real life 
applications are more complex and cannot be represented by hierarchical structure For 
example, in an order-processing database, a single order might participate in three different 
parent-child relationships. It may link the order to customer who placed the order, the items 
ordered and sales person who took the order. This complex structure cannot be represented 
in a hierarchical structure- 
Z.S.2.2 Network Model 

Network model was developed to overcome the problems of hierarchical data intdel. 
It modified the hierarchical model by allowing multiple parent-child relationships. These 
relationships are known as sets in network model. Its structures and language constructs 
were defined by CODASYL (Conference on Data Systems Language). 

Characteristics of Network Model 

The characteristics of a network DBMS are as follows: 

1. Data Record Types are represented as Network 

In this model, data record types are represented as a network. 
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Dr. Codd presented a paper A Relational Model ol Data for Large Shared Databanks 
in June 1970 that contained 12 rules. A DBMS that satisfies these rules is called a full 
Relational Database Management System (RDBMS). The term relation is also derived from 
the set theory of mathematics. 


In a relational model, data is stored in relations. Relation is another term used for table. 
A table in a database has a unique name that identifies its contents. Each table can be called 
an intersection of rows and columns. An important property of a table is that the rows are 
unordered. A row cannot be identified by its position in the table. Every table must have a 
column that uniquely identifies each row in the table. 

Relational Database Terminology 

Some important terminologies used in relational database model are as follows: 
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Figure: Database Terminology 

Relation 

In a relational model, data is stored in relations. Relation is another term used for table. 
Following is an example of a relation. 
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Figure: An example of Relation 
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^ple 

In a relational model, every relation or table consists of many tuples. Tuples are also 
called records or rows. 
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Figure: Two tuples of a Relation 
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^'■'Attributes 

An attribute is a named column of a relation. Attributes are also called characteristics. 
1 he characteristics of the tuple are represented by attributes or fields. 

| 96-AG-1940 


| Efaz Saeed ~| 


C 


MSc 
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Figure: Three attributes of a Relation 

Domain 

A domain is a collection of all possible values of one or more attributes. For example 
the value m the field •'Class" can be the name of any taught classes. It is known as class' 
domain. Similarly, Registration domain is a collection of ail possible Registration numbers 
^Degree cJU— 

The number of attributes is called the degree of that relation. 

^Cardinality v ^ 

The I,L]rr| her oi tuples is called the cardinality of that relation. 

Advantages of a Relational Database Model 

Some important advantages of a relational database model are as follows: 

1* Data Integrity 

Relational model allows dala integrity trom field level lo table level to avoid 

ite m e 10 " 7 : J " : r reCOrdS Wi,h m,ssm 8 P rimar y key valves at Ihe relationship 

e el to ensure valid relationships between relations. 

2. Data Independence 

. . ^ 'mplementation of database will not be affected by changes made m the logical 

design of the database or changes made in the database software. 

3. Structural Independence 

r. .. StrU n C ‘^ ! in ^Pendence exists when the structure of database can be changed without 
affecting DRMbs ability to access the data. Tire relational database model does not use a 
navigational data access system. The data access paths are irrelevant to relational database 
esigners, programmers and end users. Any change in relational database structure does not 
affect data access in any way. It makes relational databases model structure independence. 

4. Data Consistency & Accuracy 

bmee multiple level check and constraints are built-in, data is accurate and consistent. 

5* Easy Data Retrieval & Sharing 

Data can be easily extracted from one or multiple relations. Data can also be easily 
shared among users. v 

2.5.3 Physical Data Models 

Physical data models describe storage of data in computer. They represent information 
uch as record structures, record orderings and access paths. There arc not as many physical 

mir'd 6modeK ^ —p***- <- - -4* 
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2.6 Functions of DBMS 

Some important functions of DBMS are as follows: 

1* Data Processing — 

The most important function of DBMS is data processing. It includes creation, storage 
and arrangement of data in database. DBMS also provides access to data stored in databases. 

2. User-accessible Catalog 

A catalog is an object contains all information about the database. It includes schema 
information, user information, user rights etc. The administrative user oi database should be 
able to access catalog. It is an important function of DBMS to provide access to the catalog. 

3. Transaction Support 

A collection of all steps to complete a process is known as transaction. DBMS should 
support transaction. It must ensure that all steps in a trasaction are executed successfully or 
none of them is executed* This facility ensures that the database is always in consistent state 
even if a transaction fails due to some problem such as system crash or power failure etc. 

4. Concurrency Support 

A situation in which two or more persons access the same record simultaneously is 
called concurrency, This situation may result in loss of information or loss of integrity. DBMS 
must provide the facility of concurrency, ft enables multiple users to access the same record 
simu Itaneously without any loss of data. 

5. Recovery Services 

A DBMS must provide a mechanism to recover a database if it is damaged in any way. 
It ensures that the database remains in a consistent state. DBMS must also ensure that data 
loss during recovery process is minimum. 

6. Data Communication Support 

DBMS must provide data communication support in different ways. It must be capable 
of integrating with communication software. The users usually access the database from 
workstations. The workstations may be connected to the host computer or located at distant 
locations. The workstations communicate with host computer over a network. DBMS 
receives their requests as communication messages. All communication is handled by Data 
Communication Manager (DCM). The DCM is not pari of DBMS but Live DBMS should be 
capable of integrating with DCM for data communication. 

7. Integrity Services 

Integrity means accuracy and reliability of data. It is maintained by applying particular 
constraints on the data. Data integrity rules ensure the correctness and consistency of stored 
data. DBMS must provide integrity services to maintain the integrity of data. It must protect 
the database from lalse and incorrect data. 

8. Authorization Services 

DBMS must ensure the security of database through authorization services. It should 
ensure that only authorized uscts can access the database. The authorization is normally 
implemented with the help of passwords etc. DBMS must also provide different levels of 
authorization, For example, one user may be authorized to access full database but another 
user may be allowed to access only a part of database. 
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/ Database Development Process 




niff development of complete database application is lengthy and complicated process. 
Different strategies can be used to develop database applications which are as follows: 

2.7.1 General Strategies 

A database application is developed to satisfy the requirements of the user. It is very 
important to understand these requirements in detail. The application should be developed 
according to the expectation of user. Different techniques are used Lo find the requirements 
and needs of users such as interviews. The requirements should be defined as early as 
possible m development process. There are two strategies to develop a database application:" 
A. Top-Down Development 
2 . Button-up Development 

■ Top-Down Development 

This strategy starts with general issues and moves to specific issues. First of all it is 
important to find out general goals of organization and the means by which these goals can 
be achieved. The requirements are defined that must be satisfied to reach these goals. This 
study gives an abstract data model of the system. 

, n3r . TH f US ?72° VeS to detaiJed and s P e cific issues using this model. This process identifies 
particular database and related application to be developed. Finally, high-level data model 

developed 01 ^ VGl m0delS ' AU ldenHf,ed systems, databases and applications are 

v 2. Bottom-Up Development 

This strategy starts with specific issues and moves to general issues. The user begins bv 
identifying a specific system to be developed. The requirements are found by studyL the 

existing system and by interviewing different users. ' ° 

Z8 System Development Life Cycle 

System development life cycle is a conventional way to develop an information system 
consists of many steps and involves different persons. The steps of SDLC are as follows: 

2.8.1 Preliminary Investigation 

^rl T f mm T investisat!0n is the first P hase SDLC. Its main objective is to identify 
encies and requirements in the user’s current environment. An important result of the 
preliminary investigation is whether the system to be developed is feasible or not. 

Feasibility is determined on the following parameters: 

• Whether current technical resources or technology is available in the developer’s 
organization or in the market that is capable of handling the user’s requirements 
Whether the system is cost effective economically or financially. 

■ How effectively the user will operate this software once installed. 

Feasibility study report is produced al the end of this phase. A final acceptance of the 

~ y9tem 15 fr ° m tHe USer ‘ ^ n6Xt ph3Se is 5tarted When the P r °P° sed system 
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Figure: Phases of System Development l ife Cycle 

-2.8.2 Requirement Analysis 

In tills phase, the current business system is studied in detail to find out how it works 
and where the improvements are required. It includes a detailed study of various operations 
performed by the system and their relationship within and outside the system. Tire analyst 
and user work closely during the complete analysis phase. A detailed document is prepared 
at the end of this phase called requirement specifications. 

® 2.8.3 System Design , ;, . - 

The requirement analysis phase provides the requirements of the system. The next 
phase is to design the new system to satisfy these requirements. The design phase states how 
a system will meet the requirements identified during systems analysis phase as mentioned 
in the requirements specifications. 

Some activities performed during design phase are as follows; 

■ Identification of data entry forms along with the data elements 

* Identification of reports and outputs of the new system 

* Design the form or display as expected in the system. This may be done on paper or 
on a computer display using any design tools. 

* Identification of data elements and tables for database creation 

* Procedures for deriving the output from given input 

The document produced at the end of this activity is called design specification. The 
detailed design specification is given to the programmers to start software development. 

2.8.4 Software Development 

In this phase, actual coding of the programs is done Programs arc tested using dummy 
data. 1 rogrammers also prepare the documentation related to programs. The documentation 
explains how and why a certain procedure was coded in a specific way. 

v-231.5 System Testing 

After the programs are tested individually, the system is tested as a whole. During 
system testing phase, all software modules are integrated and tested to ensure that they are 
running according to the specifications. Special test data is prepared as input for processing. 
The results are examined to ensure that they are correct. 
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^.8.6 System Implementation 

In this phase, the developed system is installed for use. The following activities are 
performed before the actual usage of the system: 

* User personnel are trained to operate the system. 

* The data files needed by the system are constructed, 

<-2.8.7 System Maintenance 

The system may become less useful if any change occurs in the user environment. The 
software may be modified for its effective use. The activity of system maintenance may vary 
depending on the scale of modifications and enhancements, 

2.9 Staged Database Design Approach 

Another way to design an information system Is known as staged database design 
approach. It is a top-down approach. If begins by analyzing the general requirements of the 
organization. As the process continues, these problems are analyzed in more details. The 
steps in this approach are as follows: 

1* Analyse User Environment 

The first step in designing a database is to understand and analyze the current user 
environment. The designer should closely study the current system and Us outputs. He 
should also interview different users to know their current and future requirements. 

2_ Develop Logical Data Model 

The designer develops a logical data model for the 
user environment. This data model consists of all entities, 
designer also determines the following things: 

* Types of applications and transactions 

* T y pes o f d a t a b ases access 
» Vol u me of trans ac L i ons 

* Volume of data 

* Frequency of databases access 

* Bu d ge ta ry res trie ti ons 

* Performance requirements 

3. Choose a DBMS 

The designer chooses a particular database management system on the basis of logical 
data model. The selected DBMS should satisfy all requirements and constrains identified in 
the logical data model, 

4. Map Logical Model to DBMS 

The designer maps the logical data model to available data structure of the selected 
database management system. 

5. Develop Physical Model 

The designer creates the exact layout of data according the facilities of selected DBMS 
and available resources of software and hardware. 


organization after analyzing the 
attributes and relationships. The 
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6. Evaluate Physical Model 

The designer evaluates [he physical model by checking the performance of applications 
and transactions. The designer may implement a particular portion of database to validate 
the user views and performance effectively. 

7. Perform Tuning 

Tuning is performed to improve the performance of database. Different modifications 
are made to the physical model if required. 

8. Implement Physical Model 

The designer implements the physical model if evaluation is satisfying. The database 
becomes functional. 


>x>° 


oVS 




e'o 0 







“ ***»“" 3 u,cu S[e PS can De repeated at different stages of the 

development process. For example, the database designer can review the user environment 

mnHef h !: ,0pm T °V° sical m0deL WhiIe ma Ppi n 6 the logical model to physical 
model, he can change the selection of DBMS. Similarly, if an error occurs and he has to tune 
the system, he may need to change DBMS or remap the logical model. Even at the last step 
he may review all steps from the very beginning. P 
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2.10 Design Tools 

is way. A slandard lw , 

no standard tool, ovorvono mav so d i fo f . I*** V*™- If thm is 

understand tor others. Tltis situation can resulMn 2t£7»£, ^ofh *° 

working on the same system. promem 11 both persons are 

2.10.1 Data Flow Diagram » 

A tf Sb T SyStem i$ “ a,a fl ° W dia ^“ < D ™’ 

systems graphically. DFD is very simple and it hides syltem^ 

2.10.1.1 Advantages of DFD 

DFD provides the following advantages: 

too early.^ ^ ' reed ° m ^ technical implementation of system 

.* b tbtit™m nd, ' rSl r ding ° f <* «l subsystems. 

_ phil in communicating current system knowledge to users 

been defi n „ed yS1S *° « =" «>• «W — Processes have 

2.10.1.2 Limitations of DFD 

^qO E^FUhas the following limitations: ^QO 


DFD does not provide any way of expressing decision points 
DFD is only focused on the follow of information. 

2,10.1.3 Symbols in DFD 

Data flow diagram uses the following symbols; 

/Dala Flow 

“I* fl ° W ° f from one entity to 

flow. An arrow labeled with the name of data" is used for da^oT'' P " CteS °‘ • nl ° rmMim 


\/at 


5© 


‘ata Store 

data ° f dala - * indicates fhai 

nght. Tile right width of the rectangel is drawn wifh doubteifoM ' eCli ' n8le ‘ h “' ‘ S " pen ° n lhe 

wo<r ■ E : 

Vrrocess 


.P.e'o 0 


^ ht process symbol is used to express tbe hr^ncforTTiciFE c * 
outgoing data fow it is used in ; n J o - nsformahon of incoming data flow into 


O 
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x^/External Entity 

An entity that interacts with the system from outside the system is called external 
entity. The external entities interact with the system in two ways. They may receive die data 
fi om the syslem or may produce data fro the system. It is expressed as rectangle: 



^Collector 

The coilcctoi symbol is used to express several data tlow connection terminating at a 
smgle location. It is used to show the convergence of data to a single point. The following 
symbol is used to represent a collector: 


a 


V"5eparator 

The separator is used to separate data from a single source to multiple sinks. The 
following symbol is used to represent a separator: 


-tx 


t / V —. . W&r » 1 

Context diagrams are also used to represent and depict a system. A DFD is a more 
detailed representation of the system. A context diagram only deals with the boundary of the 
system. It gives the overall picture of a system. It represents the software model as a single 
and large process with input and output data. It is displayed by incoming and outgoing 
arrows respectively. It focuses on the main dataflow in a system. It establishes the 
relationships between external entities of a system and the system via the data (flows) that 
they exchange. To enable a DFD to start from a context diagram, single bubble of the context 
diagram is partitioned into more bubbles to reveal the details of processing in the system. 

The dataflow diagrams are basically process-oriented. They are used to model the 
functions performed by a system. 


■ imi (Hkrs 



figure; A data flow diagram shows how data moves through the existing system. 
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11 Datab ase Administrator (DBA) * 

response L^de^fope; r^lTznd t ^ deve,0 P menl of any information system. He is 
competent good manager and skilled dipiomTHe'lLmldT 3 ^^' ^ mUSl be techni caJly 
Managenal skills are important m planingcoordinT T 8 °° d «™™niraticm .skills, 
reehmeal skills arc required to understnd the comni? 7 ° Ul diffcr ^ tasks. 

Diplomatic skills are important in commmdcalL S ^ ^ S ° ftwarc issues ' 
negotiating agreements etc. 1 s th users, determining their needs and 

2 . 11.1 Functions of DBA 

1. Prelimiaa^DatebasiTplann^^ 0 ^ 

2- Identif ^***** * ****"* early ‘ 

lts ^ SU,dieS lHe CU ™ *—» and 

3- Developing * Maintaining Data Diction^ ^ ^ 

item names, sources? meanings y ^ ^ dataW - The DBA stores data 

regularly to update it as the project continues. ^ The data dicti ™ary is revised 

- 4. Designing Logical Model ' ‘ 

Afier analyzing (■'he user environment (he DR A J 1 
organization. This data model consist, of all a.Stat?’ ‘ '°f caI data for the 
Jt Choosing a DBMS and re,ali °" s Nps. 

model. The selected DBMS °n <he basis of logical data 

'opcal data model. aH dements and constrains identified m the 

^ Developing Physical Model 

a Vclda ^^^omce^/soft^are^^d a hardware 3 ^ “* **“- * selected DBMS and 

U ' 7, Creating & Loading Database 

DBMS. He also loads th e P dmamL^he databas^'^ ****** ** StmctL,rG of database by using 

8. Developing User Views 

.he 2 ™ f ”> d — Ihe user ahoo, 

anting & Maintaining Documental ^ ^^ ^ *' 

The documentation is verv imnnrbnt u 

normally maintained by data dicLnaty S y s "em Sf DBM P! '° ieCt iS reWeWed or revised a It is 
documentation of the project, - v should ensure the proper 
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.10. Developing & Enforcing Data Standard 

2Z™ “ *• - - 

^11. Developing Operating Procedures 

1-., I raining the Users 

™ 7 ■* **«—- -i , hey 

Helping Database Users ^ U<1 V * d * 

The database administrator helps the database users by: 

Making sure that the data they require is available 
• Assisting them on using correctly the system 

14. Defining Backup and Recovery Procedures 

restored " * hardware ' “ *«Ud be 

backup server so that it may bc recoye P rcd in caM 0 | emergency 0rmat, ° n °' datab “ e °" 3 

VI 5 . Monitoring Performance 

respond to the completeSluggeSio^^om k* 

database should always work in its ( ,nHm f Th D iA should make sure the 

DBA shou,d s * e - 

To. tuning & Reorganizing 

r i ° hi,s " am ° uni ° f data ' - ha dba 

change the physical model and reload ife diabase” 8 ' " SOme ' he ° BA ™ y hav ' ,0 



V*' 



*12 Data Administrator (DA) 
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da,abase .dVpbcat,o“f Lt ^ « 
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Data dictionary is a repository of information that describes the logical structure of the 
database. It contains record types, data item types and data aggregates etc. Data dictionaries 
m some systems store database schema and can be used to create and process database Data 
dictionary contains metadata. Metadata is the data about the data stored in the database. 

2.13.1 Uses of Data Dictionary 

Different uses of data dictionary are as follows: 

Information about Data: it is used to collect and store information about data in a 
central location. It helps the management to get control over data as a resource 

• communication with Users: It provides great help in communication as it stores 
exact meanings of data items. An exact definition of each item should be stored in 
data dictionary that can be used in case of any problem. 

Record of Change in Database Structure: It keeps track of changes to the database 
structure. The changes such as creation of new data item or modification of data item 
descriptions should be record in data dictionary. 

• Determining the Impact of Change: Data dictionary records each item and its 
relationships. DBA can sec Lhe effects of a change. 

Recording Access Control Information: Data dictionary stores all information about 
diflerent authorized users. It also contains the types of access for all users 

- Audit Information: It can also keep record of each access to the database. This 
information can later be used for audit purposes. 

2.13.2 Types of Data Dictionaries 

Different types data dictionaries are as follows: 

1. Integrated Data Dictionary 

mmv b 6 T dlr !f° nary , that T Part ° f ° BMS is calIed integrated data dictionary, it performs 
many functions throughout the life of the database not only in design phase. There are two 
types of integrated data dictionary: 

, Act !!' Bata Dictionary: The integrated data dictionary is called active if it is checked 
by DBMS every time a database is accessed. It is always consistent with actual 
database structure. It is automatically maintained by the system. 

| P i™ Bata Uicti °™ry: The integrated data dictionary is called passive if it is not 
used in dav-to-day database processing. 

2. Freestanding Data Dictionary 

data rittinl 3 diC )r ar y that iS available without a particular DBMS is called freestanding 
data dictionary. It can be a commercial product or a simple file developed by the designer 

^ 11 is “ JZ 

2.14 Logical Database Design \ 

! he logical database design contains the definition of the data to be stored in database 

their" 0 M° n h I" 5 V U * eS and mformaHon ^out the structure and type of data. All entities' 
their attributes and their relationships are described in logical model. It is the comp ete 
description of data stored in database. complete 
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2.14.1 Logical Database Design Process 



An overview of logical database design process is as follows: 



e'o 1 



Figure: Logical Design Process 

1. Represent Entities 

Each entity hi a E-R diagram is represented as a relation in relational model. In this 
process, the name of entity becomes the name of relation. The identifier of entity type 
becomes the primary key of relation. The remaining attributes of the entity type become non¬ 
key attributes of the relation. 

Following example explains the process of converting an entity into a relation: 


yX* 
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Figure: EMPLOYEE entity 
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Figure: EMPLOYEE Relation 

In the above example, EMPLOYEE entity is converted into relation. The attributes of 
the entity are fields of the relation. The data model describes Employee ID as an identifier and 
is underlined. The above relation is using EmployeelD as primary key tor the relation. 

Represent Relationships 


Each relationship in an E-R diagram must also be represented in relational model. The 
representation depends on Lire nature of relationship. In some cases, a relationship is 
represented by making the primary key of one relation a foreign key of another relation. In 
some cases, a separate relalion is created to represent a relationship. 
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^ Merge the Relations 

In some cases, there may be redundant relations. It means that two or more relations 
may describe the same entity type. The redundant relations must be merged to remove the 
redundancy. This process is also known as view integration. Suppose there are two relations 

as follows: 

EMPl ( EMPNO, NAME, ADDRESS, PHONE) 

EMP2 (EMPNO, ENAME, EMP-ADDR, EMPJOB CODE, EMP_DOB) 

The above tables EMPl and EMP2 describe the same entity EMPLOYEE. They can be 
merged into one relation. The result of merging the above relations is as follows: 

EMP (EMPNO, NAME, ADDRESS, PHONE, BMP JOB CODE, EMPJXJB) 

Tire new relation contains attributes of both relations without any repeating attributes. 

\4. Normalize the Relations __ 

The relations created in step 1 and step 2 may have some unnecessary redundancy. 
Some certain anomalies or errors may arise while updating these relations. The process of 
normalization refines these relations to avoid these problems. 


—-- UVUIVJ prUL/It. 

2.15^hysical Database Design 


Physical design is the last stage of database design process. The major objective of 
physical dataase design is Lo implement the dalabse as a set of records, files, indexes and 
0V* other data structures. 

2-15:T Major Inputs to Database Design 

Three major inputs to physical database design are as follows: 

1. Logical Database Structure 

I hesc are developed during logical database design such as normalized relations. 

J/User Processing Requirements 

It includes the size and frequency of database usage, response time, security, backup 
and recovery elc. 

3. Characteristics of DBMS yt 

It includes the characteristics of DBMS and other components of computer operating 
environment, r b 

2.15.2 Components of Physical Database Design 

Different components of physical database desing are as follows: 

1. Data Volume and Usage Analysis 

It is used to estimate the size or volume and usage patterns of database. The estimate 
of database size is used to select the physical storage devices. U is also used to determine the 
costs of storage. The estimate of usage patterns are used to select file organization and access 
methods. It is also used to plan for the use of indexes and a strategy for data distribution. 

2. Data Distribution Strategy 

Many organizations are using distributed computer networks now a days. These 
organization lace a significant problem in physical database design. The problem is"that they 
have to decide and select nodes or sites in network at which data will be located physically. 
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The basic data distribution strategies are as follows: 


i. Centralized 




In this strategy, all data is located at a single site. It is simple and easy to conduct. This 
strategy has three disadvantages: 

• Data stored at remote sites is not accessible readily. 

• Data communication costs may be very high. 

• The database system tails totally when the central system fails. 


ii, Partitioned 

In this strategy, the database is divided into partitions or fragments. Each partition is 
assigned to a particular site. The major advantage of this strategy is that data is moved closer 
to local user. Data becomes more easily accessible. 


iiL Replicated 

In this strategy, the full copy of the database is assigned to more than one site in the 
network. This strategy maximizes local access. But it creates update probelms because each 
database change must be reliably processed and synchronized at all sites. 

iv. Hybrid 

In this strategy, the database is divided into critical and non-crttica! fragments. The 
lical fragments are stored at multiple sites. The nan-critical fragments are stored at one site 
only. 

3. File Organization 

File organization is a technique for physically arranging the records of a file 
secondary devices. The system designer must recognize several cons|rajri^"TOr selecting a file 
organization. These constrains inlcude the following: 

• Physical characteristics of secondary storage devices 

• Available operating systems and file management software 

• User requirements for staring and accessing data 

Criteria to Select File Organization 

The criteria for selecting a file organization are as follows: 



Fast access for data retrieval 
High throughput for processing transactions 
Efficient use of storage space 
Protection from failure or data toss 
Minimizing need for data reorganization 
Security from unauthorized use 


File Organization Methods 

The files are organized on storage media in the fallowing methods: 


a. Sequential Files 


The records in sequential file organization are stored in sequence. A sequence means 
the records are stored one after the other. Tire records can be retrieved only in the sequence in 
which they were stored. The principal storage media for sequential files is magnetic tape. 
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The major disadvantage of sequential access is that it is very slow. If the the last record 
is to be retrieved, all preceding record are read before reaching the last record. 

b. Direct or Random Files C?C 

The records in direct file organization are not stored in a particular sequence. A key 
va lie of a record is used to determine the Jocation to store the record. Each record is accessed 
directly without going through the preceding records. 

much f 0 ? ?vT ° rgani2 vT-! S SUitablE f ° r Sf ° Ting data ° n d ’ sk ‘ DirccL me organization is 
much faster than sequential file organization for finding a specific record. 

A problem may occur in this type of files known as synonym. The problem occurs if 
the same address is calculated to store two or more records. 

c. Indexed Sequential Files t><^ 

Order file records are stored in ascending or descending 

a ue called key «■ i—*" 

the fi]p A r a ndeX J onsists of ke y values and the corresponding disk address for each record in 
c file. Index refers to the place on a disk where a record is stored. The index file is updated 
whenever a record is added or deleted from the file* 

The records in indexed file organization can be accessed in sequential access as well as 

m"?° m T h CCe8S r a ireC ! aCCeSS L Thc reC " rdS in * is file type rc 9 uire more space on storage 
search ^ me ^° d 1E S ° W f r Lhan direct flle organization as it requires to perform an index 

4. Indexes 

An index is a table that is used to determine the location of rows in a table. Indexes are 
used to speed up the sorting and searching process. The performance of database is 

foreign keyetc. *" CTCated “ ^ ^ secondary key and 

5. Integrity Constraints 

Database integrity means the correctness and consistency of data. It is another form of 

Sn nT P /° teCb0n - In / egrity iS L rekted t0 the ^ aIit y of data. Integrity is maintained with the 
- po integrity constraints. These constraints are the rules that are designed to keep data 

a , C ° rr Th' ^V aCt l ike 3 CheCk ° n Lhe ^coming data. It is very important that a 

e„t™“„r 8 mv ™ .hX • ' dala S, ° red *• DBMS provid “ 

* ^ <y^ * 
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Q.l, What is three-level architecture? 


Three-level architecture is the basis of modern database architecture- Database can be viewed at 
three levels- The three levels are depicted by three models known as three-level schema. The purpopse 
of three-level architecture is to separate the way the database is physically represented from the way 
the user thinks about it 


Q.2. Name and explain the purpose of three schemas in ANSI/SPARC three schema model, 

External Schema: The external schema or user view is a representation of how users view the 
database. An external schema portrays just a portion of the database. 

Conceptual Schema: A conceptual schema is a complete logical view of database that contains a 
description of all data and relationships in database. The conceptual schema is logical. It is independent 
of any particular means of storing data. 

Internal Schema: An internal schema is a representation of a conceptual schema as physically 
stored using a particular product and/or technique. The description of a set of tables, keys, foreign 
keys, indexes and other physical structures is an internal schema, 

Q.3* How are external schemas used to devise one conceptual schema? 

External schemas are descriptions of the world as end users see the world. During the database 
design process, designers collect information from end users and develop different external schemas for 
different end users. These external schemas are then combined into one conceptual schema. 

Q*4. What is hierarchical database? Write down the advantages and disadvantages of 
Hierarchical database model. 

Hierarchical database organize data in a series like a family tree or organizational chart. The 
hierarchical database has branches made up of parent and child records. Each parenDrecord can have 
multiple child records but a child record can have only one parent. 

Advantages 

1. Hierarchical DBMS is good for one-to-many relationships. 

2. It can store large numbers of segments and process information efficiently. 

3. It is a simple structure and minimizes disk input and output. 

Disadvantages 

1. If is less user-friendly, 

2. It creates inflexibility and programming complexity, 

3. It is difficult ot reorganize the database as hierarchy has to be maintained. 

Q.5. What is a data model? List main types of data models. 

A collection of concepts to describe and manipulate data, relationships between data and 
constraints on data is called data model. Object-based data models such as the Entity-Relationship 
model. Record-based data models such as the relational data model, network data model, and 
hierarchical data model. Physical data models describe how data is stored in the computer . 

Q.6. What is relational database? List its advantages and disadvantages. 

Relation database organizes data in two-dimensional tables called relation. Each row in a table is 
called tuple and each column is called an attribute. Tuple is also called record or row. The ranges of 
values that an attribute can have is called domain. 

Advantages 

1. It has the capacity to link multiple files together. 

2. It provides the facility of data independence. 

3. It provides the facility of structural independence. 
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4. It provides the facility of data integrity. 

5. It has the capability to add new fields. 

6. It provides the facility to establish relationship at any time. 

Disadvantages 

L It is a bit poor in processing efficiency. 

2. Response time can be very slow if large numbers of accesses to data are required to select, join, 
and extract data from tables. 

Q.7. Describe the role and responsibilities of a database administrator (DBA). 

1. The development and management of the organization’s databases. 

2. He must work with a number of people including systems analysts, programmers, users, 
managers, and security personnel. 

3. He assists in design and implementation of database. 

4. He helps to establish policies and procedures 

5. He assists Lo ensure security of the database. 

Q.8. What is difference between Data Administrator and Database Administrator. 

Data administrator is responsible for corporate data resource. It includes non-computerized data. 
He manages shared data of users or application areas of an organization. He determines long-term 
goals and enforces standards, policies and procedures. He also determines data requirements and 
develops conceptual and logical desing. His work is DBMS-independent. 

Database adminstrator is more technically oriented. He requires the knowledge of a DBMS. He 
develops and maintains systems using DBMS. He executes plans to achieve goals. He enforces 
standards, policies and procedures developed by DA. lie develops logical and physical desine. His 
work is DBMS-dependent, 

Q.9. What is a data dictionary? 

Data dictionary is a repository of information that describes the logical structure of the database 
It contains record types, data item types and data aggregates etc. The data dictionaries in some systems 
store database schema and can be used lo create and process the database. Data dictionary contains 
metadata. Metadata is the about the data stored in the database. 

Q.10. List some uses of data dictionary, 

1. It is used to collect and store information about data in a central location. 

2. It provides great help in communication as it stores exact meanings of data items. 

3. It keeps track of changes to the database structure. 

4. It records each item, its relationships and users. DBA can see the effects of a change. 

5. ll stores all information about different authorized users. 

6. It can also keep record of each access to the database to be used for audit purposes. 

Q.11. Describe different types of data dictionaries. 

Different typei> data dictionaries are ay follows: 

1. Integrated Data Dictionary: A data dictionary that is part of DBMS is called integrated data 
dictionary. They perform many functions throughout the life of the database not only in design phase 

2. Freestanding Data Dictionary: A data dictionary that is available without a particular DBMS, 

U is called freestanding data dictionary. It can be a commercial product ur a simple file developed bv 
the designer. Many CASE packages provide a data dictionary tool. It is preferable in initial design 
stages before choosing any particular DBMS. 

Q.12. Differentiate between active and passive data dictionary. 

The integrated data dictionary is called active if it is checked by DBMS every time a database is 
accessed .It is always consistent with actual database structure. It is automatically maintained by the 

system. The integrated data dictionary is called passive if it is not used in day-to-dav database 
processing, J 
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Q.13. What are the effectiveness measures of database design? 

The major effectiveness measures of database design are as follows: 

a. Ensuring that data can be shared among users for a variety of applications, 

b. Maintaining data that are both accurate and consistent. 

c> Ensuring all data required for current and future applications will be readily available, 

d. Allowing the database to evolve and the needs of the user to grow, 

e. Allowing users to construct personal view of data without concerning the way it is physically 

stored. 


Q.14. What elements of a data flow diagram should be analyzed as part of data modeling? 

Data stores, data flows and even processes provide information for data modeling, A data store 
often represents one or more data entities and their associated at tributes. All data in data flows must 
either be stored in some entity, be computed from data in entities or pass through the system. The 
description of a process can indicate a business rules that must be represented in the data model 
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Which of the following is not one of the three schemas used in the ANSI/SPARC 

a. External b. Internal c. Implementation d. Conceptual 

Which of three schemas used in three-schema model represents how users view database? 

a. External K Internal c. Implementation d. Conceptual 

Which of three schemas used in three-schema model is a complete logical view of database? 

a. External b. Internal ,c. Implementation d. Conceptual 

Which of three schemas used in three-schema model shows physical storage using a 
particular product or technique? 

a. External b. Internal c. Implementation d. Conceptual 

When discussing a data model under construction, users speak in terms of_ 

schema they work with, which database developers must translate into schema, 

a. External, interna I b. External conceptual 

c. Inter na 1, imp I emen ta t ion H. I n ter nal, concep l ua 1 

Although all database professionals are concerned with performance, select the database 
professional that is most likely to be concern database performance: 

a. Database administrator b. Application developer 

c. Website designer d. Database designer 

Which data model creates parent-child relationships between data elements and restricts 
each child to have just one parent? 

a. Hierarchical b. Network c. Relational d. Object 

Which data model creates parent-child relationships between data elements and enables 
each child to have more than one parent? 

a. Hierarchical b. Network c. Relational d. Object 

Which of the following data models stores data in table structures and performs various 
operations on table rows and columns? 

a. Hierarchical b. Network c Relational d, Object 


t 
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10 . 


oV^ 


12 . 


13. 


14. 


15 


17 


0 ^ 


The older logical database model that organizes data in a treelike structure is: 
a. Hierarchical b. Network c. Relational d. Object 

The hierarchical database is very efficient when: 

a. Handling large amounts of data. b. Handling little amounts of transactions 

c. Hand ling many transactions d. a an d c 

Which of the following is NOT a major area for the database administrator? 

a. Planning b. Programming c. Implementation d. Security 

DBA stands fon 

a. Database Administrator b. da La basic Administration 

c. Database Application d. Database authority 

2c^V, h ,'d“ s * co " erti “ °< “**• “* - o—b. .h, 

a. Data warehouse b. Data model c. Data structure d.Data type 

The relational model_ 

a. was first proposed in 1970 b. was developed by E F Codd 

c. was developed a 11BM d. All of these 

16. Physical database design decisions must be made carefully because of impacts on: 
a. Data accessibility b. Response times c Security d. All 

■ An advantage of partitioning is: 

a. Efficiency b. Extra space and update time c. Both A and B d. None 

. A disadvantage of partitioning is: 

a. Simplicity b. Extra space and update time c. Both a and b d. None 

Merge relation is important because: 

a. Different views may need to be integrated. 

b. New data requirements may produce new relations to be merged 

c. Both a and b 6 

d. None 

Organizing the database in computer disk storage is done in: 

a. Logical design b. Physical designc. Analysis d. Implementation 

Which of the following are basic data distribution strategies? 

a. Centralized b. Partitioned c. Replication d. All 

_____-refers to a method of database distribution in which different portions of the 

database reside at different nodes in die network. P°rt.ons ot the 

a. Splitting b. Partitioning c. Replication d. Dividing 

<» whi* on. daub*. contains 

a. Splitting b. Partitioning ..implication A Dividing 
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The most popular type oi DBMS today for PCs as well as for larger computers and 
mainframes is the hierarchical DBMS. 

The strength of the relational model is that data in any file or table can be related to 
another file or table as long as both tables share a common key field. 

In a hierarchical DBMS, data elements within each record arc organized into pieces called 
segments. 

In a hierarchical DBMS, an upper segment is connected logically to a lower segment in a 
parent-child relationship. 

In a hierarchical DBMS, a parent can have only one child. 

Network database management systems are no longer used for building new database 
applications. 

Many large legacy systems requiring intensive high-volume transaction processing use 
hierarchical DBMS. 



Many applications today require databases that can store and retrieve multimedia. 
The top-level segment in each record of a hierarchical database is called the root. 


A database requires organizational and conceptual change. 

Data administration is a very important organizational function, and is fairly easy to 
implement. 

The DBA is responsible for the management and development of the organization's database. 


To ensure proper security features in a 
organizational managers. 




se, the DBA should coordinate with 


The process of organizing and structuring databases efficiently is called database design. 

Data dictionary is the term that refers to Ihc definition of data stored within the database and 
controlled by the database management system, 

Database platuning involves working with business area managers to define the firm's data 
needs. 


The relational model was first proposed in 1970 by E. F. Codd at IBM, 

Examining existing forms and reports is part of determining system requirements. 
Team reviews and user reviews are part of determining system requirements. 
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3.i-H£ntity Relationship Model 


* A F undamental Study of Database Management Systems 




Entity-Relationship model is a logical representation of data in an organization It 
views the entire system as a collection of entities related to one another. It is used to describe 
the elements of a system and their relationships. It was introduced by Peler Chen in 1976. 

V^l l Advantages of E-R Model 

Some important advantages of E-R model are as follows: 

1. Conceptual Simplicity 

E-R model represents the conceptual of a database along with its entities and 
leldtionships in an easy way. It becomes even easier to create and manage the complex 
database desings by using E-R model. 

2. Visual Representation 

E-R model provides a visual representation of data and the relationships among data, 
enables database designers, programmers and end users to understand database easily. 

3. Effective Communication Tool 

The database designer can use E-R model to get different views of data as seen bv 

programmers managers and end users etc. E-R model works as an effective communication 
tool to integrate these views. 

>P° 0 4. Integrated with Relational Database Model 

r” ? teSraled W,th the Ielatiwial database model. This integration 
makes relational database design a very structured process. 

a 3*2 Elements of E-R Model 

\ ' Different elements of an E-R model are as follows: 

3.2.1 Entities 

An entity is a person, place, thing or event lor which data is collected and maintained 
a M llbrar >' Vstem may contain data about different entities like BOOK and 
lbMBhR. A college system may include entities like STUDENT, TEACHER, and CLASS etc. 
Some examples of entities are as follows: 

• Person: TEACHER, PLAYER, DOCTOR 

• Place: COUNTRY, CITY 

• Object: VEHICLE, TOY, FURNITURE 

• Event: PURCHASE, ADMISSION, REGISTRATION 

• Concept: ACCOUNT, PROGRAMMING 

ZrtJS" - Hty V eprCS T d V a reclan8le ' Thc name «* #» “lily is written inside the 
/ ectan 8 le - The entity is used in three different meanings that are as follows: 

3.2.1.1 Entity Type 

Sham C, SCt ° f e K MtieS With Sanie attributes ,s callec * entity type. AH enrities in an entity type 
- arc common characteristics, it is also known as entity class. For example, STUDENT enthy 

class is a set of ail students. Similarly, BOOK entity type is a collection of all books etc 
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3*2,L2 Entity Instance 

A member of an entity class is also known as an entity instance. It is also known as 
entity occurrence. Each entity instance of an entity type has its own value for each instance. 
For example, a student Abdullah of STUDENT entity type is an entity instance. 

3.2/13 Entity Set 

A set of all entities of a particular entity type in the database at a given point of time is 
called an entity set. For example, an entity set Student may consist of all students in the 
university. Another entity set Teacher may consist of all teachers in the university etc. 

The same name is usually used for both entity type and entity set. For example, BOOK 
refers to both a entity type as well as the current set of all books in the database, 

3.2.2 Attributes 

The characteristics of an entity arc called attributes or properties. For example. Name, 
Address, Class and Email of a student aTe his attributes. All instances of a particular entity 
class have same attributes. For example, all sIndents of STUDENT entity class have the 
attributes of Name, Address, Class and Email. 

3.2.2.1 Attribute Domain 

An attribute domain is a set of possible values for an attribute* All attributes have 
domain. The domains may consist of a range of values or some discret values. For example, 
the domainf for Grade Point Average (GFA) can be from 0 to 4. Similarly, the domain for 
Gender attribute can be either Male or Female. 

The association of a domian with an attribute ensures the integrity of database. The 
domain is normally defined in form of data type and some additional constamts like range 
constraint. For example, if the data type of a field is integer, it can store only integer values. 

.2.3 Relationships 

A relationship is a logical connection between different entities. The entities that 
participate in a relationship are called participants. The relationship may be between 
different entities or between an entity and itself. A relationship is established on the basis of 
interaction among these entities. For example, a relationship exists between a STUDENT and 
TEACFTER because the teacher teaches the students. 

A relationship is called total if all entities of that entity set may be participant in the 
relationship. A relationship is called partial if some of the entities of that entity set may be 
participant in the relationship. Suppose a relationship SUPP_PART exists between Supplier 
and Part. The relationship is total if every part is supplied by a supplier. The relationship is 
partial if certain parts are available without a supplier. 

3.3 E-R Diagram VX W 

E-R diagram is a graphical representation of E-R model using a set of standard 
symbols. Different symbols sued in E-R diagram are as follows: 


S 3 


Sfcrtfig-EKtity 



Weak Entity 


Associate Entity 
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Simple Relationship Identifying Relationship 
_ Figure: Basic symbols _ 




Mandatory One 


Mandatory Many 


Optional One 


Optional Many 


Ternary Relationship 
Figure: Relationship degrees 



Flgurtt Relationship cardinalities 
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.1 Types of Attributes 


V5*P 


Different types of attributes arc represented in E-R diagram as follows: 

3.3.1.1 Simple Attribute tX 

An attribute that cannot be subdivided into smaller component is known as simple 
attribute. It is also called atomic attribute. For example, a person can have only one gender 
and one date of birth. 



Figure: Simple attribute of PERSON entity 


3.3.1.2 Composite Attribute 

An attribute that can be divided into smaller components is called composite attribute. 
For example. Address is an example composite attribute. It can be subdivided into Street, 
City Country Similarly, a Phone Number can be subdivided into Area Code and Number. 

i>° 9 - 


EMPLOYEE 

Figure: Composite attribute of EMPLOYEE entity 

3.3.1.3 Single-Valued Attribute 

An attribute that may contain single value is called single-valued attribute. For 
example. Age of a person is single-valued attribute. Gender is also a single-valued attribute. 

3.3.1.4 Multi-Valued Attribute 

An attribute that may contain two or more values is called multi-valued attribute. For 
example, a person can have two or more college degrees. Similarly, an employee may have 
many Skills. Multi-valued attribute is represented by double-line oval. 


EMPLOYEE 





Figure: EMPLOYEE entity with multi-valued attribute Skills 
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3,3.I*5 Stored Attributes 

" s, ° rcd M,,st ° f ““ attribute ' 

3.3.1.6 Derived Attributes 

i d ri d ,rom a " ,her *> -w 

way. For example. Roll No, Name and Dam of B1 .if' ” <**"«' ln some other 
The Age of a student can be derived from Date of Birth* A ^ St ° ied ' n database - 

using an ellipse with a dashed line. derived attribute is indicated by 


$© 


toO 



entity class 
student is 


ass. For example, there may be mlny CanceloTs^DENT^ ^ instances m 
student ,s identified by his Roll No or Registration No Rimih t T* ^ But carh 

emr.y class is idem!,led by hie Employee!D efc. These 



' j 

An id ho F ' EU " : “ PLOVEB »“y wilh idemifi,,,^ , [D 

cnhry „ Ma “ t r„ b ; ra u q t u r d :;™"; u r; e ,de„” ique ,den,ifie; « 

EmployeeiD is a unique identifier. It identifies'a s inele e 3 ,** of ms,ar “ : es. For example, 

U '“ qU “ir " T“ fieS *“ empl0 ^ s ' wh ° ™* " 3 n ""' 

identifier for STUDENT ^‘1?,^°™ F ° r exam P' e - thc 

OrderNo "nd Dale, *-“» *» ^ MenSTmay SffS 
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Different types of entities are represented in E-R diagram as follows: 


e'o 1 


3.3.2.1 Weak Entities & Strong Entities 

An entity that can exist only if another entity exists is known as weak entity. It means 
that weak entities depend upon the existence of another entity- Suppose we want to store the 
data of a student after assigning a class to him. It means that the data cannot be stored if 
CLASS entity does not exist. In order to store the record of the student, we first need to create 
an entity that represents a class. Here, STUDENT is a weak entity because it depends upon 
CLASS entity. 


The entity on which the weak entity depends is called owner or identifying owner. A 
weak entity is represented by double-line square. 

An entity that can exist without depending upon the existence of another entity is 
known as strong entity. In the previous example, CLASS is strong entity. A strong entity is 
also called parent, owner or dominant entity. A weak entity is also called child, dependent 
or subordinate entity 




In the above figure, CHILD is a weak entity and PERSON is its identifying owner. The 
relationship of these entities is represented by double-lined diamond. It is called identifying 
relationship. 


3.3.2.2 Associative Entities 


Associative entity is a type of entity that associates the instances of one or many entity 
types with one another. The attributes of associative represent the relationship between the 
entity instances. The following figure shows that a scholar gets an award on his research. The 
entity AWARD has independent meaning to the user. 
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Figurer Associative entity Award 

3.4 Degree of Relationships 

called l™l i0 7 hi f T Y ° f many entUies ' The n ^be r of entities in a relationship is 

called bfnTT ° 7 . 7, ^ relationshi PS of degree 2 are most common and are also 

ed binary relationships. The types of relationships with respect degree are as follows: 

• Unary Relationship 

• Binary Relationship 

• Ternary Relationship 

3.4.1 Unary Relationship 

same ^ ^ ° f reIadonshi P that * established between the instances of 

- me entity type. This is also known as recursive relationship. 

Examples 






The above relationship means that a person lives with another 


person. 





o\k 

The above relationship means that a teacher works with another 


teach. 


Ihe above relationship means that a teacher works u 

3.4.2 Binary Relationships * 

relationships StSS.* ^ ^ - •« «■* ^ ™erc„, types 

3.4.2.1 One-to-One Relationship 
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e'o 0 


oV* 


Examples 





CHAIRMAN 


DEPARTMENT 




The above relationship means that one chairman runs only one department. Similarly, 
one department is run by one chairman. 



The above relationship means that one country has one president. Similarly, one 
president is of only one country. 



The above relationship means that one manager manages one branch of a bank. 
Similarly, one branch of a bonk is managed by one manager. 

S.4.2.2 One-to-Many Relationship v 


v/ne-ru-iviany iveidnufiMup ^ 

This type of relationship is used when "for each instance in first entity class, there can 
be many instances in the second entity class and for each instance in second entity class, there 
is only one instance in the first entity class". 

. Ex^rfitples 



The above relationship means that one state can have many cities but one city is 
belonged to one slate. 



The above relationship means that one college can have many departments but one 



The above relationship means that one employer can employ many employees but one 
employee is employed by only one employer. 

3.4.23 Many-to-Many Relationship" 

This type of relationship is used when for each instance in first entity class, there can 
be manv instances in the second entity class and for each instance in second entity class, there 
can be many instances in the first entity c lass '. 



























The above relationship means that one student may study many courses and one 
course may be studied by many students } S one 



can itT reIatl0nshi P means thaL one employee can learn many skills and one skill 
can pc learned by many employees. 



me “" S ^ T ** «* - •»* 

3.4.3 Ternary Relationship 

Ternary relationship exists among the instances of three entity types. 


CONSULTANT 



*» lhat one or many coniull “ ts w,,h <* ” ”>»y <*en* 



PROGRAMMER 





\©v\ 


The above relationship means that one or many analysts with one or manv 
programmers work on one or many projects, 

3.4.4 Cardinality Constraints 


trtaximum number of relationships is called cardinality. The cardinality constraint 

JLr e i' M,y that ™ be ass ‘ >ciaiej ^ ™i mx a! ^e 

! ,hree svmfcnl5 ,Jsd to show degree. A circle means zero, a Lme means 
one and crow & foot symbol means many. 
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A circle O indicates that relationship is optional, It means that the minimum number 
of relationships between each instance of the first entity and instances of the related entity is 
zero. A stroke | indicates that relationship is mandatory. It means that minimum number of 
relationships between each instance of first entity and instances of the related entity is one. 

The second symbol indicates cardinality. A stroke | indicates that maximum number 
o. idationships is one. A crews-fool ^ indicates that many relationships between instances 
of the related entities may exist. These symbols are as follows: 


Mandatory Une 


Man datory Many 


Optional One 


Optional Many 



-ff 




-e—h 



o <5 



.4.4.1 Minimum Cardinality 

The minimum number of ins fames of one entity that may be associated with each 
instance of another entity is known as minimum cardinality. If the minimum cardinality is 
£ero, participation is optional. If the minimum cardinality is 1, participation is mandatory. 

3.4.4.2 Maximum Cardinality 

The maximum number of instances of one entity that may be associated with each 
instance of another entity is known as maximum cardinality. 


Example: One-to-Many Relationship (Optional) 

The following example shows a relationship between STUDENT and BOOK. It depites 
a situation in a library where the students can borrow books from the library. 



Tiieshape J—Q -udih. STUDENT shows that minimum cardinality of STUDENT is zero 
and maximum is 1. The shape with BOOK shows that there can be zero or many 

instances of books associated with one student. The minimum cardinality of BOOK is zero 
and maximum is many. It means that one Student can borrow zero or many books and one 
book can be borrowed by one or no student. 

Example: Many-to-One Relationship (Mandatory) 

The following example shows a relationship between EMPLOYEE and PROJECT, ft 
depites a situation in an organization where employees work on different projects. 
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The shape Ss - O with EMPLOYEE shows that minimum cardinality is zero and 
maximum is mam/. The shape "Ht with PROJECT shows that the minimum and maximum 
cardinality is 1. There must he exactly one instance of project in the relationship. It means 
that zero or many employees may be working on one project. Rut one employee must work 
on^xacLly one project. 

..Example: Many-to-Many Relationship (Optional) 

The following example shows a relationship between STUDENT and COURSE. It 
depilcs a situation in an institute where Ihe students can take different courses to study. 



The minimum cardinality on both sides is zero. The maximum cardinality on both sides 
is many. It means that one student can take many or no course to study. Similary, one course 
can be taken by many students or no student. 


> Example: Many-to-One Relationship (Optional) 

The following example shows a relationship between PERSON and HOBBY. It depites 
a situation in daily life where a person may have no or one hobby. 



Tire minimum cardinality of PERSON is zero and maximum is many. The minimum 
cardinality of HOBBY is zero and maximum is one. It means that one person can have one or 
no hobby. Similary, one hobby can be associated with many person or no person. 

Subtype & Supertype Entities 



An entity that contains some optional attributes or subtypes is called a subtype entity. 
Eor example, an entity CUSTOMER has the attributes CustomerlD, Address and Phone. A 
customer can be an individual or an organization. The following additional information is 
required to be stored about the customer depending on the type of the customer: 

• For Individual: NIC, Profession, Designation 

• For Organization: Reg i strati on ID, Con tact Person, TaxID 

One way to manage this situation is to allocate all above attributes to the entity 
CUSTOMER. The CUSTOMER contains the following attributes: 






CustomerlD 


Address 


Phone 


NT C 


Profession 


Designation 


Regis Era Lion ID 


Con tact Person 


TaxID 
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If the customer is an individual. Registration^, ContactPerson and TaxID are not 
used. If the customer is an organization, NIC, Profession and Designation are not used. 




Figure: Supertype and Subtype entity 


The curve on the line indicates that it is a subtype. 


CUSTOMER contains 
CustomerlD 

Address 

Phone 


1NDVIDUAL contains ORGANIZATION contains 


NIC 


Registration!!.) 

Profession 

ContactPerson 

Designation 

I 

TaxID 


In above figure. Individual and Organization are subtypes of Customer. It means that 
Customer is supertype of both Individual and Organization. The symbol r, is used to indicate 
a subtype. The curved line with 1 indicates that Customer must belong to only one subtype. 

This structure of super and subtypes are also called generalization hierarchies because 
Customer is a generalization of both individual and Organization. It is also known as IS-A 
relationship because Individual is a Customer and Organization also is a C ustomer. 

' 3.5.1 Generalization ^ ' 

Generalization is a process of identifying more general entity types. For example, 
HUMAN is a more general entity type than STUDENT or LAWYER. The entity type 
HUMAN contains attributes that are more general than other two entity types. It may contain 
the attributes like NAME, ADDRESS and AGE etc. The entity type STUDENT contains the 
attributes which are specific to students like ROLL NO, M ARKS and GRADE etc. 

--3.5.2 Specialization -Z' 

Specialization is a process of identifying more specific entity types. For example, 
STUDENT and LAWYER are more specific entity types than HUMAN. 
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Figure: Generalization (Supertype) and Specialization (Subtypes) 

In the above figure, HUMAN is supertvpe and STUDENT and EMPLOYEE are its two 

SUMVPCS als ° contain attributes of supertype along witf. then own additional 
attributes. The subtype*are .dentided from one supertype with the process of specialization. 
E-R Project 1 \s 

oDlionalUv t? E . R . diasra f m ^ ^ f ° U ° Win8 situations. Identify cardinality, existence and 
opLiunahtv ioi subtypes o t each relationship, 

' A C ° mpany has a number of employees. Each employee maybe assigned to one or 
more projects or may not be assigned to a project. AprajeStljEt have at least one 
employee assigned and may have several employees assigned. 


Employee 



Project 


2. A hospital patient has a patient history. Each patient has one or more history records. 
Each patient history record belongs to exactly one patient. 


I--- 


i w \ 


Patient 


l 


Record 

1 


\ / n 

ri 


WC 

An account can be charged against many projects though it may not be charged against 

V ' A pr ? ,ect nulsl hav<? at lcast one accounts charged against it. It may have many 
accounts charged against i L. J 


account 
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Charged 

asamst 




Project 
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4. An employee must manage exactly one department, A department may or may not 

ovU 



E“R Project 2 

identify two entity types and one relationship for each of the following pairs of rules. 
State the cardinality and existence of the relationship in each case. Draw the ER diagram. 

1. A department employs many persons. A person is employed by one department at most. 

Solution: The following diagram shows that a department employees one or many persons. A 

person may be employed by one department or he may not be employed at all. 


IT 

rr-\ 

V 



Department 


r 1 

!? 

l 

T 





2. A manager manages one department at most. A department is managed by one manager 
at most. 

Solution: Tile following diagram shows that a manager may manage one department or he 

manages no department, A department is managed by one manager or it it is not 
managed by any manager. 



3. A team consists of many players. A player plays for only one team. 

Solution: The following diagram shows that a team employs at least one player or many 

players. A player plays fur exactly one team. 



course, A course is taught by exactly one lecturer. 
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Lecturer 
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5. A purchase order may be for many products. A product may appear on many purchase 
orders. 

Solution. The following diagram shows that a purchase order contains one or many products. 

A product may appear in many orders and it may not appear in any order at all. 



In a school, a student may be assigned to one or more posts like perfect, monitor or 
chairman. A post must be assigned to exactly one student. A student is identified with 
student ID, name, address and date of birth. A post is identified with post ID and name. 
Draw ER diagram to represent relationship between STUDENT and POST with cardinality. 
Solution . 




Post Name 


E-R Project 4 

In a school, a teacher teaches one or more classes, each class is taught by one or more 
teachers. A teacher is identified with teacher's ID and name. A class is identified with class 
code and location. Draw an ER diagram to represent the relationship between TEACHER and 
CLASS indicating cardinality. 

Solution 
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E-R Project 5 

Draw the E-R model for the following scenario: 


*SV 


u 


A company has a number of employees. The attributes of EMPLOYEE include 
Employee ID (identifier), Name, Address and BirthdaLe, The company also has several 
projects. The attributes of PROJECT arc Project_lD (identifier), Project_Name and Start _Date, 
Each employee may be assigned to one or more projects or may not be assigned to a project, 
A project must have at least one employee assigned and may have any number of employees 
assigned. An employees billing rate may vary by project and the company wishes to record 
the applicable billing rate (Billing_Rate) for each employee when assigned to a particular 
project. 

Solution 



E-R Project 6 

Draw E-R model for the following scenario: 

A university has a large number of courses in catalog. Attributes of COURSE include 
CourseJN umber (identifier), Course_Name and Units. Each course may have one or more 
courses as prerequisites or may have no prerequisites. Similarly, a particular course may be a 
prerequisite for any number of courses or may not be prerequisite for any other course. 

Solution 
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E-R Project 7 

Draw fc'-R model for the following scenario: 

"-y rrr* ^ - 

EmployeeJD (identifier). Name and Phone No Attribute, rfreoiErT h'^ 

(identifier) and StarLDate Attributes of mnmn-rn °' EG include Project_ID 

organization wishes to record Assign f ^nal No and Cost. The 

assigned to a particular chemist working on a snee-ti C W , ^ a11 equipment item was 

at least one project and one equipment item An e ' ° [>T ° ]eCt A rhemisL mi >st be assigned to 
given project need not be a 

Solution 





E-R Project 8 

Draw E-R model for the following scenario: 

scheduled section. Attributes oTcOUKSE ind^d SC |l edl,led set:Hor - or may not have a 
Attributes of SECTION include Section Numbe ” h „ 0Ursc - ID ' Course Name, and Units. 
Ol two parts: Semester and Year Section iJ ^ emester_ID. Semester ID is composed 

distinguishes one section from mother^TorX * ™ ^ SU< * 1 « 2 that 

section. 0thCr f ° r the same COLlrs e but does not uniquely identify a 
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Solution 



E-R Project 9 

A hospital has a large number of registered physicians. Attributes of PHYSICIAN 
include Physician ID (identifier) and Specialty. Patients are admitted to the hospital by 
physicians. Attributes of PATIENT include Patient JD (identifier) and Fatient_Name. Any 
admitted must have exactly one admitting physician. A physician may admit any number of 
patients. Once admitted, a given patient must be treated by at least one physician. A 
particular physician may treat any number of patients or may not treat any patients. 
Whenver a patient is treated by a physician, the hospital records the details of the treatment 
(Trcatment_Detaii). Components of Treatment. Detail include Date, Time, and Results. 

Solution 



Physician ID 



,s.v* 







PHYSICIAN 
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E-R Project 10 

Prepare an PR Diagram for a real estate firm that lists property for sale. Also prepare a 
lefmibon of each entity type, attribute and relationship. 

The firm has a number of sales offices in several states. Attributes of sales office 
include office_Number {identifier) and location 

Rach sale office is assigned one or more employees. Attributes of employee are 

employee_id(identifier) and employee^name. An employee must be assigned to only 
one sales office* J 

i-or each sale office, there is always one employee assigned to manage that office An 
employee may manage only the sales office to which she is assigned 
The firm lists property for sale. Attribute of property are property _id (Identifier) and 
location. Components of location include address, city, state and zip-code 
• Each unit of property must be listed with only one of the sales offices. A sales office 
may have any number of properties listed, or may have no properties listed. 

Each unit of property has one or more owners. Attributes of owners are owner-id 
(identifier) and owner .name. An owner may own one or more units of property. An 
attibute of the relationship between property and owner is percent_owned. 

Solution 


Entities: 




Employee; An employee of the firm works for one sales office and may manage one 
sales office. It is not indicated that employee can manage the office that lie works in 
this would require a business rule. 

• Sales_Office: The office where real estate is sold. 

Property: Buildings for sale, such as houses, condos and apartment buildings. 

• Owner: The individual who owns one or more properties. 

Attributes on Employee: 

• Employee lD: A unique identifier for an employee. This attribute must be unique. 

• Employee_Nante: The name of the employee 

• Attributes on Sales_Office: 

• Office_Number: A unique identifier for the office. 

• Location: T** Physical location of sales office. It may consist of the city and state. 

Attributes on Property: 

• Property iD: The unique identifier for the property. 

Location: A composite attribute that consists of street address, city, state and Zipcode 

Attributes on Owner: 

Owner_ID; The unique identifier for the owner. 

Owner_Name: The name of the owner 

Relationship: 

• Is. assigned: An employee is assigned to one sales office. A sales office may have 
many employees assigned but must have at least one employee. 

• Manages: An employee may manage one sales office or no sales office. Each sales 
office is managed by one employee. A business rule is needed here in order to 
indicate that an employee can only manage the sales office in which he works. 
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C Employe t .ID '> 


EMPLOYEE 


Lists: Each properly is listed by only one sales office. Each sales office can list one, 
none or many properties. 

Owns: Each properly has tine or more owners. Each owner can own one or more 
properties, Peicent.„owncd is an attribute on Owns and tracks the percent of the 
property that the owner owns. 


S«luB«n 


— 


— 


SALES OFFICE 


OWNER 


PROPERTY 
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Short Questions 


Q.l. Define entity and give an example* 

example, a library ayat^may Iboutdiftr COlk ' cted and maintained. For 

system may include entities like STUDENT, TEACHER 1 Tn/ci ASS it B °° K " d MEMBER ' A colle g e 

Q-2. Why i 8 it Important to define the meaning and use of entities? 

- d. trr*- h ia e-* that *— 

purchase is from the firm by orELK f lt is "* that the 

«nd use of entities makes it easy to determine If they are the SC™' D ‘ flnin * th<! meflni "H 

Q.3. Explain the difference between an entity class and an entity instance. 

common Lriterteto AiI ■*" entity typo share 

an entity class Is niso known as an entity instance fW ' , , coB ® etion all students. A member of 

type is an entity Instance. * nStanC "' F ° r * Xamp]e ' a stud «* Abdullah of STUDENT entity 

Q-4. Explain the difference between attributes and identifiers. 

Class and Email of a student Ire ™ prop ® rtiB1, Por eXflm P^ Name, Address, 

a«n»"g rtfcr imtences in entity dl “ 0ttribu * that Stifles an entity instance 

Q.5. What is ER Model? What are its main building modules? 

system as a'colleeS^f SnUUos''wlatod&^SIS" i t T ^ Iff "i 11 vl * w s the entire 

q V'ClF r ™ r *« «“X-tsircf** 0 ' * specific 

Q.7. Explain two ways that domains reduce ambiguity 

« T sztsst* rr ”™ bu *—• 

attribute and Income fax- for other attribute domains c *fhe 7^'. , ^'P resems Sal « Tax for one 

g s ™:;“ -*•»* ^ «** w&.-ss Eisrtfss zr 

g.8. How domains are practically useful. 

» domain is maid (or ftaTand “'aeda SnnS MM dd’^ ,‘J F “ if 

1 f *" Cj “ mP “ ite —example, 

Q.10. Wha, do you know aboo. simple and Composite A.Mbuio. Give example of eaC 
An attribute that cannot be subdivided into cm-.ll P f each, 

hor example, a person can have only one -under'ind oneTrT! 1S , k ™ Wn as sim P le ^bute. 
subdivided into smaller components is called Lnm f J d ° blrth ' An attrib ute that can be 

romptesite am.bnie, „ can be^Sd^S^'Sw.^^ *»«* “ m exampie 
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Q.ll. What is difference between single-valued and multi-valued attribute* Give example. 

An attribute that may contain single value is called single-valued attribute. For example. Age of 
a person is single-valued attribute. An attribute that may contain two or more values is called multi¬ 
valued attribute. For example, a person can have two or more college degrees. 

Q*12. Give an example of an entity that has no obvious identifier* 

A very simple example is a house or address. Initially you may think that the phone number of a 
house would be an identifier but some houses may not have phones and all instances of the entity must 
have an identifier, Next you may think house number and street name but what about rural areas, 
These ureas typically have Route Numbers but the houses do not have house numbers. Then you could 
use Route Numbers and P.Q, Box but houses in the city do not have P.O. Boxes. 

Q.13. Define relationship and give an example. 

A relationship is a logical connection between different entities. The entities that participate in a 
relationship are called participants. The relationship may be between different entities or between an 
entity and itself. A relationship U established on the basis of interaction among entities, For example, a 
relationship exists between a STUDENT and TEACHER because the teacher t&iclm the students, 

Q,14i Define degree of relationship* Give example of a relationship greater than degree 2. 

The number of entities In a relationship is called degree of relationship. Assume entity dosses 
FACULTY, STUDENT and MAJOR. Assume FACULTY is assigned to advise STUDENT tor a given 
MAJOR. 

Q.15, Explain the difference between a relationship class and a relationship instance. 

A relationship class is m association among entity classes, A relationship instance is an 
association among entity instances, 

Q*16. Define the terms maximum cardinality and minimum cardinality. 

The minimum number of instances of one entity that may b<? associated with each Instance of 
another entity in known as minimum cardinality. The maximum number of instances of one entity that 
may be associated with each instance of another entity Is known as maximum cardinality, 

Q.17, Define the term weak entity and give an example* 

An entity that can exist only if another entity exists is known as weak entity. It means that weak 
entities depend upon the existence of another entity. Suppose we want to store the data of a student 
after assigning a class to him. It means that the data cannot be stored if CLASS entity does not exist. In 
order to store the record of the student, wc first need to create an entity that represents a class. Here, 
STUDENT is a weak entity because it depends upon CLASS entity. 

Q*1S. Differentiate between single-valued attributes and simple attributes with example* 

A single-valued attribute is an attribute that can have only one value For example, a person has 
only one first name and only one social security number, A simple attribute is an attribute that cannot 
be decomposed. Lor example, a person’s gender can be either M or F. It cannot be decomposed. Single- 
valued attributes are not necessarily simple. L or example, an inventory code HWPR145 may refer to a 
classification scheme. HW indicates Hardware, PR indicates Printer, and 145 indicates an inventory 
number. It can be decomposed into its component parts even if it is single-valued, 

Q.I9. What cardinalities indicate functional, optional and mandatory relationships? 

A maximum cardinality of one indicates a functional relationship, A minimum cardinality of 
zero indicates an optional relationship. A minimum cardinality of one or more indicates a mandator}' 
relationship. 

Q.20. W hat is the difference between an existence-dependent and a weak entity type? 

A weak entity is a specialized kind of existence-depen dent entity. A weak entity has mandatory 
relationship like an existent-dependent entity. In addition, weak entities borrow part or their entire 

primary key. 
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Q*21. When should an ERD contain weak entities? 

An ERD contains weak entity types when entities are closely associated with other entities. 
Identification dependency often occurs when entities are physically located inside another entity such 
as rooms inside a building* 

Q.22. Describe subtype entities and give an example. 

A subtype entity is an entity that represents a special case of another entity called its supertype, 
For example, the entity STUDENT can have subtypes of GRADUATE STUDENT and 
UNDERGRADE! ATE_STUDEN I. the entity BUILDING can have subtypes of Cl ASS ROOM, OFFICE 
or RECREATIONAL etc. 


Q,23* Differentiate between a HAS-A and an 1S-A relationship with example. 

The relationship between a supertype and its subtypes is also called an IS-A relationship. Entities 
with an IS-A relationship should have the same identifier as they represent different aspects of the same 
thing* Entities with an HAS-A relationships represent aspects of different things. They have different 
identifiers. These relationships do not involve subtypes, 

BUILDING with an identifier of Building Code and subtypes of CLASSROOM, OFFICE and 
RECREATIONAL have an IS-A relationship. All types of building are identified by building code. All 
subtypes 1SLA BUILDING. A relationship between ADVISOR and STUDENT is a HAS-A relationship 
because a STUDENT HAS-A ADVISOR. ADVSIOR is not a type of STUDENT. 

Q .24. Constract the following terms: 

a. Entity type and relationship type b, Degree and cardinality 

a. An entity type is a collection of entities that share common properties or characteristics, A 
relationship type is a meaningful association between entity types. 

b. The degree (of a relationship) is the number of entity types that participate in that relationship. 
Cardinality is a constraint on the number of instances of one entity that can for must) be associated with 
each instance of another entity. 

Q.25. Name the symbols used in E-R model for (a) entity, <b) relationship, (c) weak entity 
and its relationship, (d) recursive relationship and (c) subtype entity. 

fa) Rectangle (b) Diamond (c) Double-lined rectangle and double-lined diamond 

(d) Line with diamond back to entity <e) Entity with existence symbol 

Q*26. List four types of Cardinality constraint and draw an example of each. 

a Optional = ne 


FEFSON 


Owns 


—0,.....j H^TCLe 


b Mandatorv oaf 
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Q.27. For each of the following, indicate whether there is a onc-to-many or a many-to- 
many relationship. Also draw a diagram uf the following relationship. 

STUDENT and COURSE (student register for course) 

BOOK and BOOK COPY (book have copies) 


a. 

b. 

c. 

d. 
c. 


& 


COURSE and SECT1 ONfcourses have section) 
SECTION and ROOMi sections arc scheduled in mams) 
INSTRUCTOR and COURSE 


Manv-to-many 

JTUDElT~b 




J :> 

1 ... t 


b One-to-many 





Q.28. The entity type STUDENT has attributes Student .name, address, phone, age, 
activity and no_of_ years. Activity represents campus-based student activity while 
no of years represents the number of years student has engaged in this activity. A 
given student may engage in more than one activity. Draw an E-R Diagram for this 
situation. 



Notes: 



l. 


Assume that Student \ ime is the identifier 
\^eoinno1 becaicui.iivd without dato-ot-birth 
































' ..‘i-unu DJl , 

b. What is the degree of relationship between CUSTOMER and LEASE? 

Binary, many to many relationship 

c. What is the minimum cardinality of the relationship between CUSTOMER and LEASE? 

2ero (for CUSTOMER) and 1 (for LEASE). 

d. According to the figure, is it required for all boats to be owned by an owner? 

„ . Y f; V s indlcated b y a minimum cardinality of 1 on the OWNER side in the OWNER-BOAT 
relationship. It means that each owner should own at least one boat. 

What is the maximum number of boats that can be owned bv an owner? 


e. 


>e'o° 


Many (N). 


Multiple Choice 




_ 


— 


_ 


Which of the following refers to something that can be identified in the users' work 
environment, something that the users want to track? 

a. Entity b. Attribute c. Identifier d. Relationship 

Properties that describe the entity's characteristics are called: 

a. Entity b. Attribute c. Identifier d. Relationship 

Attributes that name, or identify, entity instances are called: 

a. Entity b. Attribute ' c . identifier d. Relationship 
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a 


4* 

5, 

6* 

7. 

8 . 

9. 

10 , 

1J, 

12, 

U 

14* 

15. 

lb- 

17. 


c. Cardinals ch Relationships 

c, Aero plane d. All 


d. All 


18. 

19* 

20 * 

21, 


Customers, cars, and parts are examples oh 
a. Entities b. Attributes 

Which of the following represent the entities? 
a* Teacher b* Student 

An identifier may be: 

a, composite b. Unique c, non-unique 

Entities can be associated with one another fn which of the following- 
*' Enti ^ b ‘ Attribute c * Identifier d, Relationship 

'Ihe relationship can be: 

a. one to tine b. one to many c. Many to many d. All 

‘n* "'‘to* “ * >lngle-cntlly 

a. One-to-one relationship b, One-to-m/my relationship 

c ‘ Many-tn-many relationship d. Composite relationship 

“ “ sl " Blc ''" , " > ln, “"“ ” n ' >sp! 10 —r 

a. One-to-one relationship b. Qne-to-many relationship 

e. Many-to-many relationship d. Composite relationship 

,tr.r. “ n mmy ° f « **• *» —*™„ y 

a. One-to-one relationship b. One-to-many relationship 

e. Many-to-many relationship d. Composite relationship 

Which of the following lb an example of one-to-one relationship? 

a, Student-RugNo b, Person-automobile 

e. Mother-daughter d. Person-phone number 

Which of the following is a one-to-Many relationship? 

a. Studont-RegNo b. Parson-automobile 

c. Mother-daughter d. Both b and c 

A relationship between countries and capitals is an example of 
a. One-to-One b. One-to-Many c Many-to-Many 

Which of the following is related to Modality? 

a. Optional b. Mandatory c. Unidirectional 

An entity related to itself in an ERD model refers to: 
a. Keen rsive rclationship b. One- lo-many relationshi p 

c. Ma ny-to-many relationsh ip d. One-to-one relationship 

A data model is; 

a. A logical representation of the structure of the database 

b. Shown as an entity-relationship diagram 

c. Transformed into tables and relationships 

d. All K 

relationship f ° HOWinS ^ maximum »* Cities that can be involved in a 

a. Minimum cardinality b. Maximum cardinality c. E-R diagrams d. Greater entity count 

rWeik°!nm f ° n rt 8 rPfP1S tU " Cntit > r * hat ltJgicall J f Spends on another entity? ' 

C ‘ ,k ent ;^ b - Stn,n « enht >’ C. ID dependent entity d. I dependent 

In an h-R diagram, a rectangle represents a(nh 

a. Entity class b. Weak enti tv c. Relationship d . Attribute 

In an E-R diagram, a rectangle with rounded corners represents a(n): 

a. Entity class b. Weak entity c, Relationship d Attribute 


_relationship: 

d. Many-to-One 


d. Both a and b 
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23 . 

24 . 

25 . 

26. 

27 . 

28, 

29 . 

30 . 

31. 

32 . 

33 . 

34 . 

35 . 

36. 

37 . 

38 . 

39 . 

40. 


41. 


42. 
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Jn an H R diagram, a ellipse represents a(n): 

ti. I .nlitv class lx Weak entitv o ■ ,, . . 

. ' . - c. Relationship d. Attribute 

an E ~ R cila S r - 3m a relationship is represented by a(n>- 

^ c ' with rounded corner, d. Diamond 

Ari attribute which consists of a group of attributes is called: 

d -r V r a “ lib " le " b ’ C “ mp, ’ 8 “ e '’ ,l " bl, “ S * Composite d. Identifier, 

entiheis that consist of two or more attributes are called- 

■ U,nb ““ S b - C "P“* c. Composite identifier, d. ,den Ufiere 

^ - 

enS,°“ ,L“ S """ '° ' h - ™ “«TPW when the identifier, of fhe 

.r-liAS-Arel.„i„„, hi p S b IS-A relation,.,,p, d(ta . 

u *c nsh,ps am01 ' K entitics of 3 single class are called: 

‘ relationship, c. Kecursiv. Relationship d. None 

Which is NO l included in the definition of an entity 7 

>>■“)«> c. Concept d. Anion 

Which is NU1 an example of a strong entity type? 

n. Student h p ntiretJ 

If EMPI nvpc • *. . UFM; c. Department d. StudentJd 

.1 FfcJrf ' S rt nhty ^ fhen SMITH ' J° HN is entity_: 

r Characteristics c. Identifier d. instance 

\ meaningful association between entity types is a(n> 

a. Entity identifier b. Relationship type 

c. Relationship instance d. Associative entity 

A„ e„.,, y typ, who« „i,,e„ee depend, on mother enfify type i, called_entity 

** Weak c ‘ '^pendent d. Variant 

S pXd“r. h h:\:LT„x ,b bttr ( „ o ,' or mon ’ “** ^ •“> —— —- 

». Abortive entity b. Connecting entity e. interact,one, ent.ty d All 

p™.^d^,«end ?= _,„ ^ 

Which is NOT a basic construct of an E-R model? 

=<■ Relationships b. Entity types c. Identifiers d. Attributes 
An example of a multi-valued attribute might be 

tu den t_ Ad dress h. College, Degree c. Student GPA. d. lD_Number 

ST ta "' ln ’'“" S ° n ” ““r ,h - “ <~"■“»» he associated with 

b ~'*— c ' Entity instance d. assoctatwe entity 

a. Contains one instance of a particular entity b rnm,; n . 

c. Represents something that the users want to track d. b and c ^ *** 

All instances of a given entity: 

b. Belong to the same entity class 
d, bandc 


*’ Htlve the same values for the attributes 
c. Have the same attributes 

An identifier of an entity instance: 

a. May be unique 

c May consist of more than one attribute 


b. Must be unique 
d. a and c 
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43. Which type of identifier is used to identify a set of instances of a given entity? 

a. Unique b. Non-unique c. Instance d. None 

44. Depending on the system being modeled, a relationship can have? entities: 

a. One b* Two c. Three d. All 

45. The degree of a relationship refers to the: 

a. Number of entities K Maximum cardinality 

c. Minimum cardinality d. Number of attributes in the identifiers 


46. A weak entity is one which: 

a- Is not in a relationship with any other entities b. Does not have a unique identifier 
e. Cannot exist in the database by itself d. Is a subtype 

47. A subtype entity: 

a- Inherits attributes of its super type 

b. Contains optional attributes not contained in supertype 

c. Is always mutually exclusive 

d. a and b 


48, Cardinality expresses 
the related entity. 

a. Undetermined 


number of entity occurrences associated with one occurrence ot 


>x>° 


oY-‘ 


b. the specific c, Pre-determined d. Programmed 

49. Knowing_number of entity occurrences is very helpful at application software level. 

a. Maximum b. Minimum c. Exact d. Maximum and minimum 

50. A_ attribute need not be physically stored within the database. 

a. composite b. Multivalued c, single-valued d. derived 

51. A .._ relationship exists when three entities are associated, 

a. unary b. Binary c. Ternary d. weak 

52. Attributes may share a: 

a. name b. Domain c. Location d< table 




53* Which of the following might be represented with a single-valued attribute? 

a. Person's phone numbers) b. Car's color 

c. 0 m p I oyee T s ed u ca lional ba ckgroun d d. Compu ter s processor speed 

54, If an entity can exist apart from one or more related entities, it is said to be 
independent. 

a. existence b. Relationship c. Business d. weak 

55. A relationship is an association between_ . 

a. objects b. Entities c. Databases d. fields 


Answers 


e'o 0 * 


1. a 

2. 

b 

3. 

c 

4. a 

5. 

d 

6. 

d 

7. d 

8. 

d 

9. 

a 

10, 

b 

11- 

c 

12. 

a 

13. d 

14. 

a 

15. 

d 

16. 

a 

17. 

d 

18. 

b 

19. a 

20. 

a 

21. 

b 

22. 

d 

23. 

d 

24. 

a 

25. b 

26. 

a 

27. 

b 

28. 

c 

29. 

d 

30. 

d 

31. d 

32. 

b 

33. 

b 

34, 

a 

35, 

a 

36. 

b 

37. c 

38, 

b 

39. 

b 

40, 

d 

41. 

d 

42, 

d 

43. b 

44. 

d 

45. 

a 

46. 

c 

47. 

d 

48, 

b 

49. d 

50. 

d 

51. 

c 

52. 

b 

53. 

d 

54. 

a 

55. b 
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An B-R diagram is an example of a physical schema. 

KeE-Rmodd was introduced in an article by Chen in the 1980s 
A E < du S ra m consists of entities and resources 
A strong entity type does not need an identifier. 

STUDENT REGISTRATION FOR C’l ASS it a 

A multivalued attribute is an attribute? that 
A relationship is an associ.hon betiveen a^bZ”" 

A relationship class ,Ll™l y ZiTZ ^ **”* — ““ *4 

escssj x:r h,p is 

entities in thal dass. a,UeCt '° n ' t ' nIil1 ^ and is described by the stmetme or format of ih e 
£££Z ?* d ‘“ ” "* re P«'*”" -» entity; „ „ described by , he ^ rf 

cZXXXr r* *» 

*" “ cur “ side « *> 

An entity that is not „e.,t is railed a strong entity 

-* ”“ d ' d »—■ 

ISA relationships connect entlttes of fib' 111 Ieri,ul the entities are the same, 
different. ^ ^ d '“™ ^ and the identifier of the entires are 

Sublypeenhfe ^TyTT 310 * ™ St CASE Products. 

Re la heirships cannot have attributes F 

An identifier can consist of only one attribute 
here is *>ne generally accepted standard E-R model 

in* IK k, “ V " an instance. 

‘ ‘''radonstirs a,v described b, llU „ 
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l.T All instances of a given entity class do not have to have the same attributes. 

44. The EK diagram represents the conceptual database as viewed by the end user. 

45. Attributes do not have a domain. 

46. Relationship participation is not very important when designing a database. 

V\v 


Answers 
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4.1 Semantic Object Model 

4.2 Semantic Objects 

4.2.1 Attributes 

4.2.1.1 Simple Attributes 

4.2.1.2 Group Attributes 
4,2.13 Semantic Object Attributes 

4.2.2 Attribute Cardinality 

4.2.3 Object Instances 

4.2.4 Object Identifiers 




4.3 Attribute Domains 

4.4 Semantic Object Views 


4.5 Types of Objects 

4.5. i Simple Objects 

4.5.2 Composite Objects 

4.5.3 Compound Objects 

4.5.4 Hybrid Objects 

4.5.5 Association Objects 

4.5.6 Parent / Subtype Objects 

4.5.7 Archetype / Version Objects 
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4.1 Semantic Object Model 

Semantic object model is a logical representation ot data in an organization. It views 
the entire system as a collection of objects related to one another. Semantic object model takes 
semantic object as the basic element. It is based on the concepts presented by Codd. It was 
first presented in 1988. Semantic object model can represent the perceptions of the user more 
closely limn E-R model. 

4.2 Semantic Objects 

A semantic object is a thing that can be identiiicd in the user's working environment. 
Semantic means "meaning". Semantic objects are used to represent or model the meaning of 
user's data. For example, different objects in a university are students, teachers, and 
departments etc. 

Semantic objects arc grouped into classes. Each object class has a unique name. For 
example, different classes in a university are STUDENT, r l EACHER and DEPARTMENT etc. 

A particular semantic object is called an instance of the class. For example, "Usman" is 
an instance of STUDENT class, "Abdullah" is an instance of TEACHER class and "Computer 
Science" is an instance of DEPARTMENT class. 

Some objects exist physically but some do not. For example, a STUDENT is a physical 
object but ORDER is not a physical object. It is simply a written document. When objects in a 
working environment are defined, ail physical and non physical objects must be identified. 

4.2.1 Attributes 

An object has many attributes. Each attribute represents a characteristic of the object, 
for example, an object of STUDENT class can have attributes like Name, Address, Email, and 
Phone etc. These attributes are used to describe the object. When we define objects for a 
database system, we use only those attributes, which are important for the system. The 
remaining attributes are ignored. For example, weight is an attribute of a student but it is 
normally no! used in a college database because it is not important. 

Different types of a ttributes are as follows: 

4.2.1.1 Simple Attributes 

Simple attributes are the attributes that contain a single value. Roll No, Marks and 
Salary are examples of simple attributes. 

4.2.1.2 Group Attributes 

Group attributes are composites of other attributes. For example. Name is a collection 
ot FirstName and LaslName, Address is a collection of Street, Town, City and Country. 

4.2.1.3 Semantic Object Attributes 

Semantic object attributes are the attributes the establish relationships between one 
semantic object to another semantic object. 

Example 

Following is a simple example that explains the use oi semantic object diagram The 
objects in this diagram are indicated by rectangles. The name of the object appears on the top 
of the rectangle and the attributes are written after the name of the object in the rectangle. 
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PROFESSOR 


STUDENT 


LIBRARY 


,e'o°' 


Figure: COLLEGE Object Diagram 

r COLLL , GE ” b,eCt di3gram contains different attributes. Professor, Student and 

.. P- , ser y antic ob J ect attributes. The semantic object attributes indicate that COLLEGE 
object is logically connected with other objects. It means that Professor, Student and Library 
are also some other semantic objects. J 

4.2.2 Attribute Cardinality YsC# S ‘ V 

Each semantic object contains two types of cardinalities: 

• Minimum Cardinality: The minimum cardinality indicates the minimum number of 
mslances of the attribute that must exist. 

Maximum Cardinality: The maximum cardinality indicates the maximum number of 
instances of Lhe attribute that may exist. 

Each attribute has both minimum and maximum cardinality. The minimum cardinality 
ls usually U or 1. The value 0 indicates that the attribute is not compulsory. If it is 1 the 

PI AYFRrT f haVe a f ; a j ue - Somet ™' minimum cardinality is more than 1. For example 
PLAYERS attribute of CRICKET-TEAM object should have a minimum cardinality IT aXe 
cricket team cannot have less than 11 players. * ^ rne 


.e'o 0 


d&- 





COLLEGE 

IE Name n 
Address 

Street 1.1 
City 11 
Phone in 
Fax o.i 


i.i 








PROFESSOR 


ste ©' 0 


,o° 



«Y. 


1.W 


STUDENT 


LIBRARY 


i.i 


Figure: COLLEGE Object Diagram with cardinality 
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The maximum cardinality is usually I or N. 11 il is 1, the attribute cannot have more 
than 1 instance. If it is N, the attribute can have any number of instances. Sometimes, 
maximum cardinality is given as an exact value. For example, PLAYERS attribute of 
CRICKET-TEAM object should have a maximum cardinality 11 as the cricket team cannot 
have more than 11 players. 

Cardinalities are specified in n.m format where n indicates the minimum cardinality 
and m indicates the maximum cardinality. In the above diagram. Name attribute of 
COLLEGE object has a minimum cardinality 1 and maximum cardinality 1. It means that 
COLLEGE object must have exactly one name. Phone attributes has minimum cardinality 1 
and maximum cardinality N. It means that COLLEGE must have at least one phone but can 
have many phones. 

4.2.3 Object Class & Object Instance 

An object class is a general formal for all object instances of that particular type. The 
previous figure shows the structure of a college and can be used for any college. When we 
represent an object instance, the figure will contain the values of all attributes. Following is 
an example of a COLLEGE object instance. 

Name 
Address 

Phone 
Fax 

PROFESSORS 


STUDENTS 


LIBRARY 


Figure: Object instance of COLLEGE 

4.2.4 Object Identifiers 

An object identifier is an attribute or collection of attributes that arc used to identify 
an object instance. For example, possible identifiers of STUDENT are Roll No or Name. All 
attributes are not identifiers because some attributes cannot be used to identity a particular 
object instance. For example, Marks of a studenl is not an identifier because you cannot 
identify a student by using marks. 

group identifier is a type of identifier tbat has more than one attribute. For example, 
you can identify a student by using an identifier that consists of FirstName and SecondName. 

Object identifier can be unique or non-unique. For example, Roll No of a student is a 
unique identifier but Name is not unique- There may possibly be two students with a name 
"Usman". In this situation, "Usman'' identifies a group of students and one student will be 
identified by another attribute like Roll No etc. 
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4.3 Attribute Domains 

• Physical Description 

• Semantic Description 

5 ho U j^ s h “^ —p* 

lhe auribl,le ' For 

eX“?^ d ™rr ca Tr e,a,ed ^ 

«*-?* e °' ValU ° b ““ “ — "* 

4.4 Semantic Object Views 

een^UcX^Tew^VXTc^taSer " P*™!*’ iS view or 

Some attributes of COLLECF witl La- T T u different views of COLLEGE. 

Bu. the first r^wtei^^ontain^h^names of^lThd^U* 61 '' 8 ““f “ Na ™ “ d Add "^ 
will contain Jnamos c all Zfn^ “* *• ““** «*« 


Phone: 

Govt. College 

Mall Road, Lahore. 

9200131 

Sr. No. 

Professor Name 

Phone 

1 

Muhammad Khalil 

733474” 

2 

Ashfaq Shall id 

721327 

3 

Ahmad Kama] 

733233 

4 

Ehsan Qadir 

721327 

5 

Abid Ali 

733233 


Govt College 

Mall Road, Lahore. 

Phone: 9200131 

Sr. No. 

Student Name 

[ Marks 

1 

Usman Khalil 

835 

2 

Abdullah 

712 

3 

l~AU 

584 

4 

Nauxnan Qadir 

637 

5 

Nadeem 

886 


* 1 vvu uurerenr views of COLLEGE object 

4.5 Types of Objects 

Types of objects use some new terms, which are as follows' 

•’ Muhi-Valued^ ahi-mw** ' !‘" “ "hose maximum cardinality i s l. 

than l. u * ' 18 an "tribute whose maximum cardinality is greater 

Non-objcct Attribute - It is a simple or group attribute, 
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Different types of objects are as follows: 

4,5.1 Simple Objects 

A simple object is a semantic object that contains only single-valued, non-object 
attributes- For example, the following figure shows a simple object COMPUTER. This object 
contains only simple attributes. So this object is called a simple object. 


COMPUTER 

ID S e rialN umber 1.1 
Brand m 
Model in 
Processor it 
Memory m 
Cost i.i 


Figure: Simple Object COMPUTER 

4.5.2 Composite Objects 

A composite object is a semantic object that contains one or more multi-valued, non- 
object attributes* For example, the following figure shows a composite object BILL, Tills 
object contains a multi-'valued attribute Services. A customer may get one or more services- 
So this is called a composite object. 


BILL 


ID InvoiceNo 1.1 


CustomerName 1,1 

Services 


ID ServiceDate 1.1 


Description 1.1 
Costi.i _ 

0,N 


e'o 1 


Figure: Composite Object BILL 

4.53 Compound Objects 

A compound object is a semantic object that contains at least one object attribute* For 
example, the following figure shows a compound object BOOK* This object contains an object 
attribute Author. So this is called a composite object. 


STUDENT 


ID 

RollNo 

N ame 1.1 



BOOK 

1:N 




BOOK 

ID BookID 
Title i i 
Price l.i 


Figure: Compound Object STUDENT 
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attribute BMK ^ “ ' C0mp0lmd ° b i“‘ <* contain, an object 

In some situations, it is possible that ^ d ‘ SCL!Hsed in Previous section, 

object and second object £a * * b * -ond 


PERSON 

1 “ 

ID IDNo i.i 


Name i.i 


Address 1.1 

CAR 


--- 

0,N 



brio 0 ' 


Fi 8 ure: PERSON and CAR Compound Objects 

4.5.4 Hybrid Objects 

example, if an ob^ont^ tW ° ° bjects ^ es ' For 

be called a hybrid object. The following u and com P ound types, it will 

contains a multi-valued attribute StudemRen [hat ° WS ! ° bjeCt ROOM ' m * ob i ect 

Rem attribute. So this ia called a hyWd o“e c t! U ° ENT 0 ‘ , l ect atlribute and 

ROOM 

i 




ID RoomNo u 
Phone 0.1 

Stu dentRent _ 
STUDENT 

--1 i.i 


Rent i.i 


in 


>e'o° 


Figure: Hybrid Object ROOM 

4.5.5 Association Objects 

data ab„uXt i 2d°^pXTlC!me b f t “7 “ (W ’ " “ b I<^ etore, 

and FLIGHT. The FlSt'oWm ii3 aaT^ t™ 1 ^ nLOT, AIRPLANE 

association^ PILOT and ArRPI AN E ssnciahon object and stores data about the 

,--- - “ ‘ ... 

, 0 ^ 


airplane 

12 Airplane ID 1.1 
Manufacturer 11 
T ype i.i 


[Tlight 


ON 


flight 

IDFKshtlD,., 

Framn 


To i t 


PILOT 


AIRPLANE 


i.i 


i.i 


PILOT 


ID PilotID i.i 


ID Name 1.1 


Phone 11 


LFLIGHT 

1... 

- - UhN 


Figure: Association Object 
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4.5.6 Parent / Subtype Objects 

A subtype object is a semantic object that inherits the attributes of an existing object. 
The inherited object is called parent object. Suppose we have an object PERSON with 
different attributes such as Name, Address, and Phone etc. If we want to create another object 
STUDENT, we can inherit the attributes of PERSON object in STUDENT object. Because 
STUDENT is also a PERSON and has same attributes like PERSON object like Name, 
Address, and Phone. 


PERSON 
ID IDNo l.i 
ID Name xi 
Address i.i 
Phone o.w 


STUDENT 


O.ST 


STUDENT 

PERSON 

ID RulINoxi 
Session xi 
Class 'Ll 



Figure; Pa rent /Sub type Objects 

In the above figure, PERSON is the parent object and STUDENT is subtype object. The 
cardinality of STUDENT attribute in PERSON object is given as "0.ST". It indicates that a 
person can be a student. If it is 1, then it becomes necessary for each PERSON object to 
contain an object attribute STUDENT. 

A parent object can have more than one subtype objects. For example, we can have an 
EMPLOYEE subtype object of PERSON parent object as follows: 


PERSON 
ID IDNo 1.1 
ID Name i.i 
Address xi 
Phone o. u 


STUDENT 


EMPLOYEE 


STUDENT 

PERSON 

Jfi RollNo 1,1 
Session xi 
Class i.i 


P 


EMPLOYEE 

PERSON 

ID EmpID 1.1 
Designation 1.1 
Salary 1.1 


P 


Figure; Parent /Subtype Objects 

4.5.7 Archetype / Version Objects 

An archetype object is a semanlic object that produces other objects to represent 
versions, releases or editions of the archetype object. Suppose wc have a semantic object 
BOOK with some attributes. We can create another object to represent different editions of 
the book as follows: 




BOOK 


EDITION 

ID BooldD i.i 


ID Edition ID 11 

Title i.i 


ID Date 1.1 

Description G.i 


Pages vi 



Pn.ee xi 


Figure; Arche type/Version Objects 
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Short Questions 


Q.l. Explain why the E-R model and the semantic object model are like lenses. 

»hap. the im.se J °‘ 

Q.2. Define semantic object. 

muans meaning ’. Semantic objSs^re^se^t^repress T **“ U T? 7° rkin8 environment. Semantic 
exampie parent objects in a ZZZ£Z£ %££%% * — ** ** 

l o2lZT l ' VCe "° bi ‘‘‘ ““ ° bi ' Ct ‘" Sta "“ with examp,c. 

^j re 7 £ 5 £“S 5 “Hr^- 

Q 5 ExlTZ!'. "" “»• -rs need perform their work. 

Q ' VOrdS d " tmct ‘ d "«U « th 'y pertain to definition of a semantic obiec, 

ownin 

have names for them such as Order-number ur Employewn’mb"” "" ri 8 hl U “r. 

Q.6. List the three types of attributes 

Q.7. clw^ilxiunpte^^^ Sr ° UP altributes and semamic objeefcattributes. 

In the semantic object APARTMENT: 

A Simpk ’ sin Sle-v<iiue attribute: NumberOf Bed rooms 

ApartmentName as (BuildingName, Apartmen (Number) 

rx».) <on ' vaiue for each ph °™ *■* *■ * h ' 

Occupant (FirstName, LastName), where more than one 
person can live in an apartment. 

BUILDING 
----- REPAIR 

Q 8 ' ™n‘n!L m ;i”:a“ ,y? H ° W iS “ ™ ed? »•*<■ UP- of attributes have 

no“ T * ,mnmumcard ™ ,ily - 

Q.9. What is maximum cardinality? How is i, u , ed , ^ ^“'“''emrmmum cardinal^, 
maximum cardinality? ckl typ es of attributes have 

the maximum number of values an u 

Q.10. What are patred attributes? Why are they needed? 

OBJECT2 vdhawaj^cont^nan^tthbu^te C^BJECII^A one-way^el^idnsldp 3 ^ logically impossible. 


b. A group, single-value attribute: 
c- A simple, multi-value attribute: 

d. A group, multi-value attribute: 

e. A simple object attribute: 

(. A multi-value object attribute: 
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Q.ll. What is an object identifier? Give an example of a simple attribute object identifier 
and an example of a group attribute object identifier. 

An object identifier is an attribute or collection of attributes that are used to identify an object 
instance. In AUTO, LicenseNumber is a simple attribute identifier. In APARTMENT, (BuUdingName, 
ApartmentNumber) is a composite identifier 

0-12. Define attribute domain. What are the types of attribute domain? Why is a semantic 
description necessary? 

A collection of possible values of an attribute is known as attribute domain. The domain of a 
simple attribute consists of two types of descriptions: 

1 , Physical Description 

The physical description indicates the type of data. For example. Name of a student should be a 
string value and Roll No should not exceed 99 etc. 

2 . Semantic Description 

The semantic description indicates the function or purpose of attribute. For example. Name of a 
student should be a valid name. It is a semantic description of Name attribute. This restriction is related 
to the meaning of the attribute. For example, "Math” is not a valid name even if it consists of string 
value because it does not satisfy the semantic description of Name attribute. 

Q,13, What is a semantic object view? Give an example of an object and two views other 
than those in this text. 

A semantic object view is a subset of a semantic object. Consider the object APARTMENT with 
attributes BuildingName, ApartmentNumber, Rent Amount, Las [Occupied Date, One view might have 
the first three attributes and another might have all four attributes, 

Q.14, Give an example of a simple object 

SOFTWARE with properties Name, Type, Price, Memory Required. 

Q.15, Give three examples of composite objects. One example should have one multi-value 
simple attribute; one should have two independent multi-value groups and third 
should have nested multi-value groups, 

a. EMPLOYEE with properties Emp#, {Review Date, Review Comments^ jvj, 

b. EMPLOYEE with properties Emp#, [Review Date, ReviewCommentslQjvj, and 
(Salary Re vision Date, Salary }q pq. 

c. EMPLOYEE with properties Emp#, f Review Date, {RcviewerName, 

ReviewerComments)Qjs|lo,N - For ^ ast ex & lrr iple, there are multiple reviews on a given date 

Q. 16 , Give an example of four sets of compound objects. One set should have a 1:1 
relationship, one set should have a 1:N relationship, one set should have an M:1 
relationship and one set should have an M:N relationship* 

1:1 COM PLUER contains EMPl OYE E 

EMPLOYEE contains COMPUTER 
1 :N PROJECT contains COMPUTERS 

COMPUTER contains only one PROJECT 
M;i (really same as 1 :N, which is the point of this part of the quest ion) 

N:M COMPUTER contains SOFTWARE^PACKAGES 

SOFTWARE-PACK AGE contains COMPUTERS 
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Q.17. Give an example of a hybrid object. 

SOmteS^ ISOPrw AR B., AC KAGH. Price, OM where 

Q.18. Give an example of one association and two compound objects 

“ m8k Va '“ e ^ ” b i« ARTIST and CUSTOMER. 

UUbl UMER contains many values of JOB 

ARTIST contains many values of JOB 

Q ' 19 ' ^ A ;r Ple ° fasupertype ° bjeCt With three subt ype objects. 

PROCESSING-SOFT W ARE^ SPREM° bjects WORD 
PROCESSING-SOFTWARE contaST A-T j A and DBMS-SOETWARE. WOR 13 - 
contains the properties Name, Gmp1^1^^ 

MaxTables, MaxCulumns, MaxRows A ^ contains the properties Name, 

Q.20. Explain the similarities between E-R model and the semantic object model 

0.21 Exnlain fho m 5 j ^ , S and the relationshtps among those things. 

E R "d M k be,WC “ the “ m0d ' 1 a " d tha »™<>*ic object model 

srr ,he r 

containing other objects. E-R model shows relationship »thZ relfltlonshl P s in c °ntext of objects 
different name for a table. Entities norma 11 v do nnt h P between entities. Usually, an entity is a 
valued attributes. Entities do not contain other entities “ mp ° Slte attributes "or do they have multi- 


Multiple Choice 


1* 


2. 


3. 


5. 


6, 


7. 


c Attribute 


d. Detailed 
d. Compound 


The term ’semantic' means: 

b- Meaning c. rtrtnoute 
Which type of attribute is composed of other attributes? 

a. Simple fa. Meta r. Group 

Which of the following is not true of semantic objects? 

c SXSSSf** J *j"» r-* ■ sufficient description 

A semantic objech d -Always describe . distinct identity 

i 2 * ab,a ,hc —-f— 

other attributes is known as'’ " 5 ° ne m °”’ mu,ti " value ' simple or group attri botes but no 

a. Simple objects b. Composite objects c. Compound obje«s 

“”’ P ”“ e “ d “ 7 “"“ •<** ™ known „ 

c. Subtype objects 

a. Simple objects'* ""h L ° n ’ am5 ' JI ' ly s ' n glc-va[ue simple or group attributes is called: 

c. Compound objects 


dn Hybrid objects 
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8, Which of the following contains at least one object attribute? 


a. Simple objects 
c Compound objects 


b. Composite objects 
d. Hybrid objects 


9. A hybrid object is a semantic object that contains at least one: 

a. Single-value, group attribute that includes a multi-value semantic object attribute 

b. Single-value, group attribute that includes any semantic object attribute 

c. Multi-value, group attribute and at least one multi-value semantic object attribute 

d. Multi-value, group attribute that includes any semantic object attribute 

tO, A composite object is a semantic object that contains: 

a. Single-value, simple or group attributes but no object attributes 

b, At least one object attribute 

c, AL least one multi-value, simple or group attribute but no object attributes 

d. At least one multi-value object attribute 

11, Which of the following relate two or more other objects? 

a. Hybrid objects b. Association objects 

c. Subtype objects d. Archtype objects 

12, Which of the following are used to represent the specialization of objects? 

a. Hybrid objects b. Association objects c, Subtype objects d. Archtype objects 

13, Which of the following are used to model objects that contain base data along with multiple 
variations, or versions? 

a. Hybrid objects b. Association objects 

c. Subtype objects d, Archtype objects 

14, How are the E-R model and the semantic object model similar? 

a. Neither strives to model the structure of the things in the users' world 

b. Both see the concept of entity as basic 

c> They both see the semantic object as basic 

d. Both are tools for understanding and documenting the structure of -the users' data 

15, The principle difference between the E-R model and the semantic model is: 

a. The E-R model sees the concept of entity as basic while the semantic object model sees the 
concept of semantic object as basic 

b. The semantic object model sees the concept of entity as basic while the E R model sees the 
concept of semantic object as basic 

c. The H-R model models the users' world. The semantic model models the real world 

d. An E-R model is a tool for understanding and documenting the structure of the users' data 
while the semantic model is not 

16, Attributes which have a single element are called : 

a. Sim pie a fc tr ibu tes b. Grou p attrib u tes 

c. Sem antic object at tribu tes d, Paired a ttr ibu tes 

17, One or more object attributes that the users employ to identify object instances is/are called: 

a. Group identifiers b. Object identifiers c. Compound identifier d. Domain 

IB. Which of the following is a description of an attribute's possible values? 

a. Group identifiers b. Object identifiers c. Compound identifier d. Domain 

19. Which of the following is an identifier that has more then one attribute? 

a. Group identifiers b. Object identifiers c. Compound identifier d. Domain 

20. The set of an attribute's specific values is called: 

a. Identifier b. Domain c. Enumerated lisL d. Attribute 

21. Which of the following refers to an attribute whose maximum cardinality is 1? 

a. Mul ti -va lu e a t trib ute b - N o nobj ec t a t tribute, 

c. Paired attribute. d. Single-value attribute 
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22 ' rs?- ^ foii ° wing refers *° * sim P ie ° r s™p attribute 
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d- Single-value attribute 
21. Which are the three types of domains? 
a. Group, compound, and association 
c. C ompound, hybrid, and association 


b. Simple, group, and semantic 

24 -rn ' ' . d. Simple, compound and semantic 

24 . The process of developing a set of object diagrams is: 

B* heauenHaJ utL™u... _ 

d. Singular 


b Iterative 


c. Parallel 


5© 


>x>° 


,0^ 




STUDENT 


ID 

Studerdid 1.1 


ID 

StudentName 

LastName 1,1 

FiotName l.l 

1.1 


PhoneNumbsr tXN 


Stud ere tAd dress 

Street 1.1 

City 1.1 

State 1.1 
ZipCode 1.1 

O.N 


--m muy[ one ptione number 

b. a student may or may not have a value for zip code 

c. a student must have at least one phone number 
■ 3 student can have at most one street 

e. a student may or may not have a Student Id 

“■ whieh - *•«■"■« - -— 

b. a student must have exactly one last name 

c. a student must have exactly one City 

d. a student may not have a phone number 

e. a student may have many phone numbers 
27. A group identifier: 

a. has more than one attribute 

b. identifies a group of instances 

c. identifies a group of attributes in an object 

d. is the identifier for a group of semantic objects 
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1 . I ke domain of an attribute is a description of an attribute's possible values. 

2. A composite object is a semantic object that contains one or more multi-value, simple or group 
attributes, but no object attributes. 

3. A simple object is a semantic object that contains only single-value, simple or group attributes. 

4. A com pound a b jee t con la ins L w o or mo re ob j ec t a 11 ri bu tes. 

5. Hybrid objects are combinations of composite and compound objects. 

6. An association object is an object that relates two (or more) objects and stores data that are 

peculiar to that relationship. 

7. A subtype object never inherits the attributes from its parent. 

8- An archtype object is a semantic object that produces other semantic objects that represent 
versions, releases, or editions of the arch type. 

9. A .semantic object is a named collection of attributes that sufficiently describes a distinct 
identity. 

10. Ob j ec t a ttribu tes are a 1 wa y s p a i red. 

11. Subtype objects are used to represent the specializations of objects. 

12. Both the E-R model and the semantic object model consider entities as basic. 

13. The semantic model contains more information about the meaning of the data than the E-R 
model does. 

14. A semantic object model is not a data model. 

15. The word semantic means syntax, 

16. Both entities and objects are similar in that they both have a collection of attributes. 

17. A collection of attributes is a sufficient description if the attributes represent all of die 
characteristics that the users need in order to do their work. 

18. Group attributes are composites of other attributes. 

19. An object identifier is a single attribute that the user employs to identify an object instance. 
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5.1 Relational Model 

Dr. E. F. Codd worked to improve the working of DBMSs to handle large volumes of 
data. He applied the rules of mathematics to solve the problems of earlier database models. 
Some important problems were as follows: 

* Data Integrity 

• Data Redundancy 

Dr, Codd presented a paper "A Relational Model of Data for Urge Shared Databanks' 1 
in June 1970 that contained 12 rules. A DBMS that satisfies these rules is called a full 
Relational Database Management System (RDBMS). The term relation is also derived from 
the set theory of mathematics. 

In a relational model, data is stored in relations. Relation is another term used for table. 
A table in a database has a unique name that identifies its contents. Each table can be called 
an intersection of rows and columns. An important property of a table is that the rows are 
unordered. A row cannot be identified by its position in the table. Every table must have a 
column Lhal uniquely identifies each row in the table. 

5.1.1 Relation Database Terminology 

Some important Lermioologies used in relational database model are as follows: 



Relation 


Figure: Database Terminology 




In a relational model, data is stored in relations. Relation is another term used for table. 
Following is an example of a relation. 


Regis trationNo 

Name 

Class 

96-AG-1940 

Nadeem Khalil 

MSc 

96-AG-18S9 

Ejaz Saeed 

MSc 

96-AG-1991 

N a uman Qa de r 

MSc 


Figure: An example of Relation 
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Tuple 

In^a relational model, every relation or table consists of many tuples. Tuples are also 
called Re cords or rows T 1 ) 


9 6-AG-1940 


— 




96-AG-1991 

Nauman Qader MSc 


Figure: Two tuples of a Relation 


Attributes 


An attribute is a named column of a relation. Attributes are also called characteristics. 
The characteristics of the tuple are represented by attributes or fields. 


96-AG-194u 


EjazSaeed 


0 



.9 


& 


MSc 


,9 




Figure: Three attributes of a Relation 

_ c . t oe'°°° 

A domain is a collection of all possible values of one or more attributes. For example, 
the value in the field "Class' 1 can be the name of any taught classes. It is known as class 
domain. Similarly, Registration domain is a collection of all possible Registration numbers. 

Degree 

Tire number of attributes is called the degree of that relation. 

Cardinality 

The number of rows is called the cardinality of that relation. 

5.1.2 Advantages of a Relational Database Model 

Some important advantages of a relational database model are as follows: 

1. Data Integrity 

Relational model allows data integrity from field level to table level to avoid 
duplication of records. It detects records with missing primary key values at the relationship 
level to ensure valid relationships between relations. 

!. Data Independence 

Tire implementation of database will not be affected by changes made in the logical 
design of the database or changes made in the database software. 

3. Structural Independence 

Structural independence exists when the structure of database can be changed without 
affecting DBMS's ability to access the data. The relational database model does not use a 
navigational data access system. The data access paths are irrelevant to relational database 
designers, programmers and end users. Any change in relational database structure does not 
affect data access m any way. 11 makes relational databases model structure independence. 
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4. Oats Consistency & Accuracy 

Since multiple level check and constraints are built-in, data is accurate and consistent. 

5. Easy Data Retrieval & Sharing 

. , Data Can be easiJ y extracted from one or multiple relations. Data can also be easily 
snared among users, y 


. J^.2 


Keys 


The kevs^redP^ f* °* that u niquely identifies a tuple in a relation, 

he keys are defined in tables to access or sequence the stored data quickly and smoothly 

i hey are also used to create relationship between different tables. 

5.2.1 Super Key 

A super key is an attribute or combination of attributes in a relation that identifies a 
tuple uniquely within the relation. A super key is the most general type of key. 

kt F “ Ple ' V r , elatl ° n STUDENT of different attributes like RegistrationNo 

T' '“? AddreSS - The ° n,y attribuIe that ca » uniquely identify a tuple' 

in the relation is RegistrationNo. The Name attribute cannot identify a tuple because two or 

ZZ'u T iT y T ^ Same n3me ' SimllarI y' FatherName, Class and Address cannot 
be used to identify a tuple. It means that RegistrationNo is the super key for the relation. 

attrih T Y a 7 bmati0 " of aftribues With the su P cr ke y is also a super key. It means any 
su^kc^comhi^^tributes combined with the super key RegistrationNo will also become a 
super key. A combmahon of two attributes {RegistrationNo, Name) is also a super key. This 
combination can also be used to identify a tuple in the relation. Similarly, iRegistrahonNo 
-lass} or [RegistrationNo, Name, Class] are also super keys. 

5.2.2 Candidate Key 

A candidate key is a super key that contains no extra attribute. It consists of minimum 

Sn S he e h? .T r SUpCr ^ Uke (Re 8 istaHo ^o, Name} contains an extra field Name It 
o^Hhl ; dcntlf V l Uple uni ^ liel y in the relation. But it does not consist of minimum 

poss ble attribute as only RegistrationNo can be used to identify a tuple in relation It means 

SL'Sfd on r G tke r } siiper key but u * «** 4 

extra field. On the other hand, RegistrationNo is a super key as well as a candidate key. 

5.2.3 Primary Key 

A primary key is a candidate key that is selected by the database designer to identify 
hiples uniquely m a relation. A relation may contain many candidate keys. When the 
gner selects one ol them to identify a tuple in the relation, it becomes a primary key It 
means that if there is only one candidate key, it will be automatically selected L primary key. 
Some most important points about a primary key are: 

• A relation can have only one primary key. 

• bach value in primary key attribute must be unique. 

• Primary key cannot contain null values. 

Class Thfanrib Student “ nUms diffcrent attributes such as RegNo, Name and 

Class. The attribute RegNo uniquely identities each student in the table. It can be used as 

tOT ** tabie ' Th * attribute uniquely identify each row because 

two students can have same name. It cannot be used as primary key. 
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5.2.4 Alternate Key 

The candidate keys that are not selected as primary key are known as alternate keys. 
Suppose Student relation contains different attributes such as RegNo, RollNo, Name and 
Class. The attributes RegNo and RollNo can be used to identify each student in the table. If 
RegNo Is selected as primary key then RollNo attribute is known as alternate key. 


Primary Key Alternate Key 




A\JV 

Figure: Alternate Key 

5.2.5 Composite Key 

A primary key that consists of two or more attributes is known as composite key. For 
example, the following relation uses two fields RollNo and Subject to identify each tuple. 
This is an example of composite key. 



i_i 


RegNo 

RollNo 

Name 

Class 

10 

1 

Nadeem Khalil 

MSe 

20 

2 

Muhammad U, man 

E5e 

30 

3 

Noman Qa dir 

FSc 


C omposite Primary Key 




,oYS 


•V 


>Y> 


5.2.6 Foreign Key 


RollNo Subject 


Ertghsh 


Math 


Computer 


English 


Math 


Compiii 


iter 


English 


Math 


Computer 


Marks 


52 


77 


M 


58 


69 


49 


82 


9E 


86 


— 


nVS-? 




Figure: Marks Table with composite key 


A foreign key is an attribute or set of attributes in a relation whose values match a 
primary key in another relation. The relation in which foreign key is created is known as 
dependent table or child table. The relation to which the foreign key refers is known as 
parent table. The key connects to another relation when a relationship is established between 
two relations. A relation may contain many foreign keys, 
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Quid Table 

Figure: Foreign Key 

5.3 Relational Database Management System 

A relational database management system (RDBMS) is a DBMS that is based on the 
relational model. A relational database management system is a collection of software 

RDBMs'LiU Tfi 1m % modif ymg and manipulating a relational database. An 

RDBMS that satisfies the 12 rules of Dr. Codd is called a true RDBMS. 

5.3.1 Components of RDBMS 

snecni A rofe ?t in n thp d COmprises of several components. Each component has a 

special role m the functioning of overall system. These components arc also called the 
1 unt tional components. They are as follows: 

1* File Manager 

Jn3*““ SP ’ Ce “ "" diSk ' “ manaSe8 ' he da, “ is -I—' a „d 

2* Database Manager 

Database manager acts as an interface between the users and the data in the database, 

3. Query Processor 

tlim ^ IO f. KDBMS providc builMn support to query the database. The query languages 

DBMS are QUei7 By EX ‘ ,mple «? BE > Structured Query 
query Prt Y SSOr mterpretS the <1“™ issued by the database users. A 
\ y Optimizer also supports the optimization of complex queries involving nested queries 

~ m ^ — - •’ <-«z 

4. Data Dictionary 

The data dictionary stores information about data. It stores the description of the 
shuc ure of the relation within a database. It also stores the description of data relationships 
and the integrity constraints on data. ^ 
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5. DML Precompiler 

DML stands for Database Manipulation Language, Database manipulation language 
has statements to insert delete and modify data in database. The DML precompiler interprets 
these statements and interacts with query processor to generate appropriate code. 

6, DDL Compiler 

The Data Definition Language statements are converted to a set of files that contain 
information about the data. This is the system database that contains the following: 


* Information about the files crea ted 

* Which fields they contain 

* Users who have access rights to tills file etc. 

This information is stored in data dictionary that which holds the information about 
the d a t aba se s true tu re. 

5.4 Types of Relations^ - i' 

Different types of relations in relational database system are as follows: 


* Base Tables * Query Results * Views 

5.4.1 Base Tables 

A base table is a table that exists in a database. It is a table that is created by the user. It 
is not derived from another table. A base tabic can be created, altered and removed from a 
database. These [asks are accomplished using SQL statements. 


5.4.2 Query Results 


Query is a question in which the user asks the database management system to 
perform different operations on tables. For example, a user may wish to see all students who 
got an A grade. When a question is asked and query is executed, the resultant daLa is also 
stored in tables. Such tables are called query result tables. 

5.4.3 Views 


A view is a virtual table. Suppose a user wants to view a few columns of a base table 
instead of all columns, A view can be created to fulfill this request. The view consists of Only 
those columns of the base table that the user requires. This format can be saved as a view r by 
giving it a name. 


Base Table 

c>v$ 


View 



Figure: Base tahle & view 
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5.4.3.1 Advantages of Views 

Some important advantages of using views are as fc 

1. Security 

Each user can be given permission to access the database only through a small set of 
views. The views contain the specific data the user is authorized to see. The user is restricted 
to access only specific portion of stored data. 

2. Query Simplicity 

A view can draw data from several different tables and present it as a single table. The 
user can easily apply queries on this view as a single-table. 

3. Structural Simplicity 

Views can give "personalized" view of the database to a user. It presents the database 
as a set of virtual tables that is more useful for a particular user, 

4. Insulation from Change 

A view can present a consistent and unchanged image of the structure of the database 
even it the underlying source tab les are sp Lit or restrachired. 

5.5 Properties of Relations „ W 

Relations have several properties. These properties are as follows: 

1 . 


S© 


>e'o°' 


Atomic Values in Fields 

An entry at the intersection of each row and column is atomic. There can he no multi¬ 
valued attributes or repeating groups in a relation. 

2. Entries from Same Domain 

A domain is the type and range of values of attributes. In a relation, all entries in a 
given column belong to the same domain. For example, all entries in RegistrationNo attribute 
of a relation must be from RegistrationNo domain. 

3. Unique Tuples 

Each tuple m a relation must be unique. For example, the RegistrationNo in each tuple 
of the table must be different from all other tuples. Uniqueness in a relation is guaranteed by 
assigning a primary key for each relation. 3 

4. Unique Attribute Name 

The name of each attribute of a relation should be unique. A relation cannot have two 
identical attributes. 

5. Insignificant Attribute Sequence 

The sequence of attributes in a relation is insignificant. This sequence can be changed 
without changing the meaning or use of the relation. 

6. Insignificant Tuple Sequence 

The sequence of tuples in a relation is also insignificant. The sequence may be changed, 
a new tuple is inserted in a relation, it is immaterial whether it is inserted at the beginning 
at the end or m the middle of the relation. b ' 
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5.6 Codd's Rules 

The twelve rules of Dr. E.F. Codd for relational databases are as follows: 

1: The Information Rule '— N 

This rule requires that all information should be represented as data values in the rows 
and columns of tables. This is the basis of the relational model. 

'foule 2 : The Guaranteed Access Rule 

Every data value in a relational database should be accessible logically by specifying 
the relation nam e, pr imar y key value ancLtfae-attritkitc name. 

^ ''VRule 3: Systematic Treatment of NULL Values 

DBMS must support NULL values to represent missing or inapplicable information. 
Null value must be distinct from zero or spaces. The NULL values must be independent of 
data type. It means that NULL values for all types are the same. 

JRule 4: Active Online Catalog Based on the Relational Model 

The system catalog is a collection of relations that the DBMS maintains for Us own use. 
These relations hold the description of the structure ol database. These relations are created, 
owned and maintained by DBMS. The users can access them in the same maimer as ordinary 
relations, depending on the usei s privileges. 

_[Rule 5: Comprehensive Data Sub-language Rule 

This rule states that the system must support at least all of the following functioyfe- 

* Data Definition 

* V iew Def in i ti on 

* Data Manipulation operations 
Security and Integrity Constraints 
Transaction Management operations 

le 6: View Updating Rule 

All Views that are theoretically updateable must be upaateable by the system. 

Rule 7: High -level Insert, Update and Delete 

The rows should be treated as sets during insert, update and delete operations. The 
operations that modify the database should deal with sets and not only with single rows. 
Therefore, the DBMS must allow multiple rows to be updated. 

Rule 8: Physical Data Independence Rule 

Application programs must remain unchanged when any changes are made in storage 
representation or access methods. 

Rule 9: Logical Data Independence Rule 

The changes that do not modify any data stored in that relation, do not require changes 
to be made to application program. 

'--Rule 10: Integrity Independence Rule 

Integrity constraints must be specified independent of application programs. They 
must be stored in the catalog. 



f 
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JRtile 11: Distribution Independence Rule 

Existing applications should operate successfully when Ihe data is distributed. The 
physical location of data, the control program and the application may be different but the 
distribution should not affect the functioning of the application. 

Rule 12: Non-Subversion Rule 


Database security or integrity cannot be bypassed. Every DBMS supports some 
security or integrity features and users must not be permitted to access any part of database 
by bypassing the security or integrity features. Therefore, integrity constraints should be 
specified at DBMS level and not through application programs only. The DBMS must ensure 
that no other level can bypass die constraints specified to maintain the integrity of database. 

Relational Data Integrity 

Data integrity means reliability and accuracy of data. Integrity rules are designed to 
keep the data consistent and correct. These rules act like a check on the incoming data. It is 
very important that a database maintains the quality of the data stored in it. DRMS provides 
several mechanisms to enforce integrity of Ihe data in a column. 

Enforcing data integrity ensures the quality of data in the database. For example, if an 
employee id is entered as "123", this value should not be entered again. The ID should not be 
assigned to two or more employees. Similarly if grades of students can be from A to F, the 
database should not accept any other value. 

Data integrity falls into following categories; 

• Entity integrity 

• Domain integrity 

• Referential Integrity 

Entity Integrity 

The entity integrity rule ensures that the primary key cannot contain null data. It is also 
called row integrity. If primary key is allowed to have null value, it is not possible to 
uniquely identify a tuple in relation. Entity integrity means that it should be easy to identify 
each entity in the database. An entity is any thing like an object, subject or event represented 
in the database. For example, a database tor patient tracking in a hospital may have the 
following entities: 


» Patients 

* Prescriptions 

* Physicians 
■ Drugs 

* Appointments 

A relation is created to store an entity. Its attributes represent the characteristics of an 
entity. Entity integrity defines a tuple as unique entity for a particular relation. 


Domain Integrity 

A set of values that can be stored in a column is called a domain. For example, the 
marks of a student in a subject can be from 0 to 100, Domain integrity enforces restrictions 
on the values entered in a column It specifies the validity of a specific da La entry in a column. 
The data type of a column enforces domain integrity. For example, if the data type of 
Experience column is numeric, it cannot store a value like Two . 
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^- 577 .3 Referential Integrity 

e’o 0 . 


Referential integrity preserv es the defined relationship between tables a hen records 
are added or deleted, It ensures that key values are consistent across the tables. 


Primary Key 


i£ 


Table: Master Table 


Foreign Key Primary Key 


Regis tiationNo 

Name 

Class 

96-AG-1940 

Nadeem Khalil 

MSc 

96-AG-1839 

Eja" Saeed 

MSc 

96-AG-l»l 

Nan man Qader 

MSc 


L — k 


Regis tratioiiNo 

Subj ett 

Maikf 

96-AG-1940 

1 OOP 

82 

96 AG 1940 

Db MS 

77 

J6-AG-1940 

HTML 

91 

9G-AG-1BB9 

OOP 

74 

V6-AGTS89 

DBM- 

88 

96-AG-1BB9 

HTML 

69 

^-AG-1991 

OOP 

m 

'^-AG-1991 

DEM': 

95 

96-AG-1991 

HTML 

80 


Figure: Referenda! integritv 

A va 1 ue cannot be inserted tit foreigii key if i 1 has no correspun d i n g val u e m primar y 
kev field of the relation table. Such consistency requires that if a key value changes then all 
references to iL should also be changed accordingly. 

The value in foreign key column in the referencing table must be same as the value in 
the corresponding primary key column in referenced table. In the abov e figure. Child table ts 
connected to Master table with RcgistralionNo. The values of Registration No in Child table 
must also be present in Master table. 

The above example has two tables Master and Child. A value cannot b< entered in 
Child table before entering the corresponding value in Master table. If the user wants to enter 
the result of a student with Registration No F 96-AG-1940', he has to enter the record m the 
Master table first. Then he can enter the details of that student in the Child table. Similarly, if 
a record is to be deleted from Master table, it is necessary to delete Ihe corresponding records 
in Child table first 


5.8 Database Languages —— 

A data sublanguage consists of two parts: 

» Data Definition Language (DDL) \ \ 

V L' ^ 

* Data Manipulation Language (DML) ■ ^ 

DDL is used to specify database schema, DML is used to read and update the database. 
These languages are called data sublanguages berase they do not provide constructs for all 
computing needs like conditional or iterative statements. Many DBMSs provide the facility to 
embed the sublanguage in a high-level programming language tike ( OBOL, Fortran, C++, 
lava and Visual Basic etc. In this situation, the high-level language is called host language. 

5.8.1 Data Definition Language 

A language that is used to describe and name the entities, attributes, relationships, 
associated integrity and security constraints is called data definition language. DDL is used 
to express a set of definitions for specifying database schema. It is used to define or modify a 
schema. It is not used to manipulate data. 
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, . °/ COr ' lpliatlon of DDL statements is a set of tables stored in a special file 

" f td , S r rr Ca , ta ° & data dlctl °nary or data directory. Data dictionary is a file that contains 
metadata. Metadata is the data about data and contains definitions of records data items and 

datlb™^ 13 d,Cl,0ni,ry “ COnS “' ted bC '° te actaal dala are read " ^xilfKa in the 

Data Manipulation Language 

IscalM dTZl^! S u “ PP ? rtS ' hC baS ' C da,a '“"'Pt'latoi operations on data in databases 
is called data man.pulat.on language. Data manipulation operations include die following 

• Insertion of new data in database 

• Modification of data in da tabasc 

• Retrieval of data from database 

• Deletion of data from database 

„ ffio ■ DM , L a ^ pHe f t0 CXlernal conce P tual and internal levels. It is necessary to define 
lecienl low-level procedures to access data efficiently. On the other hand ease of use is 

mterac3w^h The'^T ° f abslraCfl0n The basic ^ Ls to provide efficient human 

tcraction with the system. A part ot DML that is used to retrieve data is called auerv 

language. It is a high-level special-purpose language for retrieving data from die database. 

Tile re are basically two types of DML: 

’ r^r^da " rcq,,ir ' ,S 3 10 speci ^ "• t l" ired how to get (he 

‘ 3 ^ **“ ■**— »hh,,ul specifying 

. Nonprocedural DML is usually easier to learn and use than procedural DML Tire user 

1 nrXcTh y h ° W I 0 8 f! da ' a The ~ lal '8“ a S« ™y generate code lh„ is no, 
as produced by procedural languages. 


S.^ I^elational Algebra 


m defi i " a S r bra 15 U procedliral T ]er > f language that processes one or more relations 
o dome another relation without changing original relations. The operands as well as the 

eso are relations. [ he output of one operation can become the input of another operation to 
create nested expression in relational algebra. This property is known as closure 

5.9.1 Basic Operations of Relational Algebra 

There arc two categories of operations in relational algebra: 

1. Unary Operations 

The operations which involve only one relation are called unary operations. The 
following opera Lions are the unary operations: 

* Selection m n 

* Projection 

2, Binary Operations 

I he operations which involve pairs of relations are called binary operations A binary 

pr0duces * new re,ati0 " ■ rile following 

Um ° n • S' 1 Difference . Cartesian Product 

1 
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s.yu'&eiechon Operation 

The Selection operation is a unary operation. The selection operator is sigma £X , It acts 
like a filter on a relation. It returns only a certain number of tuples. It selects the tuples using 

a condition. The condition appears as subscript to Cf . The resulting relation has the same 
degree as the original relation. However, the resulting relation may have fewer tuples than 
the original relation. 

CT c (R) returns only those tuples in R that satisfy condition C 

A condition C may consist of any combination of comparison or logical operators that 
opera Le on the attributes of R. 

Comparison operators: - < > £ ^ + 




A 


V 


^ Logical operators: 

* Use the Truth tables for logical expressions: 


TO** 


e'o 0 




& 


A 

T 

F 

T 

T 

F 

F 

F 

F 


V 

T 

F 

T 

T 

T 

F 

T 

F 




Examples 






oY- b 




Assume a relation EMP has the following tuples: 


Name 

Office 

Dept 

Rank 

Saleem 

400 

CS 

Assistant 

Jtmaid 

220 

Econ 

Lecturer 

Ghafoor 

160 

Econ 

Assistant 

Babar 

420 

CS 

Associate 

Saleem 

500 

Em 

Associate 


e'o 0 


0 YS 


Question 

Select only those Employees who are in CS department; 

O Depths (EMPJ 

Result 

& 




Name 

Office 

Dept 

Rank 

Saleem 

400 

CS 

Assistant 

Babar 

420 

CS 

Assoda te 


SY* 


Question ■ 

Select only those Employees with las! name Saleem who are assistant professors; 

( 7 - - ^ 

Result 


Name ■ Saleem’ 


Rank ■ 'Assistant’ (EMI J ) 


Name 

Office 

Dept 

Rank 

Saleem 

400 

CS 

Assistant 
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Question 
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vs> 





Select only those Employees who are Assistant Professors or in Economics department: 

rr V 

^ Rank = Assistant' 


Utpt m r Econ (EMP) 


Result 



Name 

Office 

Dept 

Rank 

Saleem 

400 

CS 

Assistant 

Junaid 

220 

Econ 

Lecturer 

Ghafoor 

rieo 

Econ 

Assistant 


Question 

Select only those Employees who are not in the CS department or Lecturer: 

a .. .. . v 

Result 


(Rank - Lecturer Dept CS*) (EMP) 


.e'o 0 , 






Name 

Office 

Dept 

Rank 

Ghafoor 

160 

Eton 

Assistant 

Saleem 

500 

Fin 

Associate 







5.9.3 Projection Operator ^ 

Projection is also a unary operator. The Projection operator is pi 7T. It limits the 
attributes returned from the original relation. The resulting relation has the same number of 
up es as the original relation. The degree of the resulting relation may be equal Lo or less 
than the original relation. 

The general syntax is: 7l amihllte , R 

Where attributes is the list of attributes Lo be displayed and R is the relation. 

Examples 

Assume the same EMP relation used in previous examples. 

Question 

Display only the names and departments of the employees- 

71 

name, dept (EMP) 


5® 


Result 

to°° * 


Name 

Dept 

Saleem 

CS 

Junaid 

Econ 

Ghafoor 

Econ 

Babar 

CS 

Saleem 

Fin 


:>o 





Combining Selection and Projection 

The selection and projection operators can be combined to perform both operations. 
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e'o 0 


Question 

nV>- Show the names of all employees working in the CS department; 


>x>°° 


71, 

Result 


.( <J 


Dept - 'CS (EMP) ) 


/ 


Name 


Saleem 


Babar 


Question 

Show name and rank of those Employees who are not in CS department or Lecturers: 

Tt imnWr rank { CT 1 {R aiA = Lecturer' ^ Dept = CS ) (EMP) ) 

Result 


/ 


j 


Name 

Rank 

Chafoor 

Assistant 

Saleem 

Associate 


3# 


& - 


5.9.4 Set Operations--'''' 

The Selection and Projection operations extract information from one relation. The set 
operations are used to extract information from several relations. The relational algebra has 
set operations of Union, Set difference. Intersection and Cartesian product These operations 
are also called binary operations, 

5.9.4,! Union 


The union operation of two relations combines the tuples of both relations to produce a 
third relation. If two relations contain identical tuples, the duplicate tuples are eliminated. 
The notation for the union of two relations A and B is A UNION B. It is donated by U. 

If A is defined as A = { a, b, c } and set B is defined as B = | a, c, 1, 2 j, 
then C - A U B will return C = j a, b, c, 1, 2 }. 

The relations used in the union operation must have same number of attributes. The 
corresponding attributes must also come from same domain. Such relations are also called 
union compatible relations. 


Union are commutative operations: 


A Ub = b U a 
i: A UB 


Example: AUB 

e'o 0 Following is an example of union operation. Two relations A and B 


together by using union opera Lor. 


Table A 


Table b 


A UNIONS 


X 

Y 

z 

i 

A 

10 

2 

B 

20 

:3 

,C 

30 


X 

Y 

Z 

1 

A ! 

10 

2 

S 

20 

3 

C 

3u 1 

4 

D 

40 

5 

E 

50 


X 

Y 

Z 

1 

A 

10 

4 

D 

40 

5 

E 

m 


are combined 


Figure; Union operation 

































w w 


s© 


—--* 1 SeHeS => A Fundamental Study of Database Management Systems 

S.9.4,2 Difference 

The difference operation works on two relations. It produces a third relation that 

IZbeL^ Tr 0CCUr m the first rclatk,n but no1 in second. Tire difference operation 
can be performed on union compatible relations. Tire order of subtraction is significant 

The difference operator is not commutative. It means: 

A — B * B - A 

Example 

result ofA “Zd Th “ " relaK °"» * B . The 


e'o 1 


Table A 


Table B 


X 

Y 

z 

1 

A 

10 

2 

B 

20 

3 i 

C 

30 


A -B 


X 

Y 

z 

1 

A 

10 j 

4 

D 

40 

5 

E 

50 


X 

Y 

z 

2 

B j 

20 

3 

C 

30 


B - A 


X 

Y 

Z 

4 

D 

40 

5 

E 

50™ 


S.9.4.3 Intersection 


Figure: The Difference operation 


C^(S 


rnm „T* T erali0n w ” ks »" *»» relations. It produces a third relation that only 

common tuples. Both relaLions must be union compatible. It is denoted by 0. * 

Example 

resui, opera “ on - ™ ere are *« rc “°™ a »■ 



e'o 


Figure: The Intersection operation 

5.9.4,4 Product 

cverv W n rkS , ( T' tW0 , relations ‘ » concatenates every tuple in one relation with 

cvepj tup e m second relation. It is also called cartesian product or cross product The 

hm? UC Th f re a l0n A r th m tUpleS and re3ati0n B with n « relation C with m X n 

tuples. The product is denoted as A X B. 

deorJ^f Pr0dUCt ? L ’ edS n °' f ° bc Uni ° n C0m P aLibl ^ P means that they can be of different 
degree. It is commutative and associative. 
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e'o 0 






Table A 


Table B 


A X B 


X 

V 

Z 

1 

A 

10 

2 

B 

20 

3 

C 

30 ; 


X 

y 

Z 

1 

A 

10 

4 

D 

40 

1 5 

E 

50 


■v 


XI 

VI 

Z1 

X2 

Y2 

Z2 

1 

A 

10 

1 

A 

10 

1 

A 

10 

4 

D 

40 

1 

A 

10 

5 

E 

50 

2 

B 

20 

1 

A 

10 

2 

B 

20 

4 

D 

40 

2 

B 

20 

5 

E 

50 

3 

C 

30 

1 

A 

10 

3 

C 

30 

4 

D 

40 

3 

C 

30 

5 

E 

50 


Figure: The Product operation 

53A.5 Division 

The division operator results in columns values in one table for which there are other 
matching column values corresponding to every row in another table. 


>X)° 


0 VS 


•V 




K 

X 

Y 

10 

1101 

A ] 

10 

1201 

B | 

10 

1301 

C 

20 

1201 

B 

30 

1101 

A 

30 

1201 

B 

30 

1301 

C 


B (Divisor) Result 


X 

Y 

1101 

A 

1201 

B 

1301 

c 


K 


10 


30 


VS 






V 


1 J 


V 


n 


Figure: Division operator 

5.10 Join 

A join operation combines the product, selection and possibly projection. The join 
operator combines data from one tuple of a relation with tuples from another or same 
relation when certain criteria are met. The criteria involve a relationship among the attributes 
in the join relations. Different types of joins are as follows: 

• Theta Join ^ 

• Equijoin 


Natural Join 




Outer join 


>0° 




10.1 Theta Join j 

Theta join is the result of performing a SELECT operation using a comparison operator 
theta on the product. Theta is denoted by 0. 

In normal corss product, all rows of one relation are merged with all rows of second 
relation* In Theta join, only selected rows of first relation are merged with all rows of second 
relation. It is denoted as follows: 

R [X] S 
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Example 

Suppose there are two relations FACULTY and COURSE as follows: 


,0* S 


FACUI LY Relation 


Facl D 

Name 

-*_ 

Department 

Designation 

1001 

L. smart Khalil 

CS 

Assistant 

1002 

Abdullah 

Fin 

Associate 

1003 

Aysha Ashfaq 

Eco 

Associate 

1004 

I an veer Hussain 

Fin 

Lecturer 


COURSE Relation 


CourselD 

Title 

FID 

CS-520 

DBMS 

100 J 

CS-511 

OOP 


CS-430 

FM 

1003 


( ® ui'sigiLjuoii- Avstiriaii? (FACULTY)) X COURSE 



Apply the following operation on FACULTY and COURSE relations: 
FACULTY M hAO LTYTicio = course .no COURSE 



Department 


FaclD 

1001 


Name _ 

Usman Khalil 


Designation 

Assistant 


Course! D 

CS-520 


TitI 


FID 

1001 


Avsha AshJ'ac 


Eco 


Associate 


FM 


1003 


J 


5.10.3 Natural join 


onjv T c K|u ‘ t *««»*«»»»at.*^ . ippeJr 

r mZsTT’' “ dl,pliC ‘ ,te ,n «•* ■ ■' —al join 

- . ™* to -* ^ j - •>* - -« 
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Example 

FACULTY t<l 

to 0 


Pacin, FI 17 COURSE 


FacID 

Name 

Department 

Designation 

Course ID 

Title 

1001 

Usman Khalit 

xs 

Assistant 

CS-520 

DBMS 

1003 

Aysha Ashfaq/ 

Eco 

Associate 

CS-430 

FM 


e'o' 


5.10.4 Outer Join 

In outer join, all tuples of left and right relations arc part of output. All tuples of led 
relation which are not matched wiLh right relation are left as Null. Similarly, all tuples of 
right relation which are not matched with left relation are left as Nuli- 

There are^tjyree forms of outer join depending on the data to be kept; 

* Left Outer Join: It is denoted byIM. Tt includes all tuples of left hand relation and 
includes only the matching tuples from right hand relation. The unmatched rows are 
represented as Null. 

* Kight Outer Join: It is denoted by Ml. It includes all tuples of right hand relation and 
includes only the matching tuples from left hand relation. The unmatched rows arc 
represented a^/NuIL 

* Full Outer Join: It is denoted byM. It includes all tuples of left and right relations. 

Example 

Suppose there are two relations PEOPLE and MENU as follows: 


PEOPLE 


MENU 


■ b 


Name 

Age 

Food 

Ah 

21 

Burger 

Bilal 

24 

Pizza 

Chohan 

23 

Beaf 

Daud 

19 

Meat 


Food 

Day 

Pizza 

Monday 

Burger 

Ttiesdav 

Chicken 

Wednesday 

Fish 

Thursday 

Rice 

Friday 




rv> 


V 


Left Outer Join 

PEOPLE 3^1 MENU will display the fallowing output: 


e'o' 


Right 


c,.V 




Name 

Age 

Food 

Day 

All 

21 

Burger 

Lues day 

Bilal 

24 

Pizza 

Monday 

Chohan 

23 

Beaf 

Nil!! 

Daud 

19 

Meat 

NUU 


ight Outer Join 

PEOPLE NlMENU will display Lhe following output: 


Name 

Age 

Food 

Day 

Bilal 

24 

Pizza 

Monday 

All 

21 

Burger 

Tuesday 

NULL 

NULL 

Chicken 

Wednesday 

NULL 

NULL 

Fish 

Thursday 

Mil 1 . 

NULL 

Rice 

Friday 
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Full Outer Join 

,0^ S 
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VUlfl JUI11 

PEOPLE 1*1 MENU will display the following output: 


* 


Name 

Age 

Food 

Day 

All 

21 

Burger 

Tuesday 

Bilal 

24 

Pizza 

Monday 

Chohan 

23 

Beaf 

NULL 

Daud 

19 

Meat 

NULL 

NULL 

NULL 

Chicken 

Wednesday 

NULL 

NULL 

Fish 

Thursday 

NULL 

NULL 

Rice 

Friday 


5.10.5 Semi Join 

Semi join takes the natural join of two relations then projects the attributes of first 
relation only. After join and mat clung the common attributes of both relations, only attributes 
of first relation are projected. 

Example 

There are two relations FACULTY and COURSE as follows: 




,oYS$ 


FACULTY Relation 


FacID 

Name 

Department 1 Designation 

1001 

Usman Khaiil 

cs 

Assistant 

1002 

Abdullah 

Fin 

Associate 

1003 

Aysha Ashfaq 

Eco 

Associate 

1004 

■Tanveer Hussain 

Fin 

Lecturer 

COURSE Relation 





CourselD 

Title 

FID 

CS-520 

DBMS 

1001 

CS-511 

OOP 


CS-430 

PM 

1003 


vOV$ 


FACULTY IX COURSE will display the following output: 


FacID 

Name 

Department 

Designation 

1001 

Usman Khalil 

cs 

Assistant 

1003 

Aysha Ashfaq 

Eco 

Associate 


5.11 Relational Calculus 

IdP m m Lb m T "f 4 m 



Relational calculus is a nonprocedural relational data manipulation language. It 
enables the user to specify only what data to be retrieved not how to retrieve it It is not 
related to the calculus in mathematics. It takes its name from a branch of symbolic logic 
called predicate calculus. There are two forms of relational calculus: 

• Tuple Oriented Relational Calculus 

• Domain Oriented Relational Calculus 
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5.11.1 Tuple Oriented Relational Calculus 

The tuple oriented relation calculus is primarily used to find relation tuples for which a 
predicate is true. Tuple variables are used for this purpose. A variable that takes only the 
tuples of relation or set of relations as its range of values is called tuple variable. The range of 
tuple variable is specified as follows: 

RANGE OF S IS STUDENT 

Where S is a tuple variable and STUDENT is its range. It means that S represents a 
tuple of STUDENT. It is expressed as follows: 
fS|P{S)} 

It means "find a set of all tuples S such that P(S) is true" where P is predicate condition. 

Example 

Suppose the range of tuple variable R is STUDENT: 

{R|R,Marks>4G} 

The above statement will find a set of all tuples from STUDENT where the value of 
Marks attribute is more than 40. 

5.11.2 Domain Oriented Relational Calculus 

In domain oriented relational tuples, the variables take values from domains instead of 
tuples of relations. If P(Xl,X2,.. v Xn) is a predicate with variables XI, X2,...,Xn then 




means a set of all domain variables XI, X2,...,Xn for which the predicate P(Xl,X2,^,Xn) 
is true. In domain oriented relational calculus, a membership condition is used to determine 
whether the values belong to a relation. The following expression evaluates to true if and 
only if there is a tuple in relation X with values x, y, z for its three attributes: 

<x,y,z> c X 

5.12 Relational Algebra vs. Relational Calculus 

The relational algebra and the relational calculus have the same expressive power. It 
means that all queries that can be formulated using relational algebra can also be formulated 
using relational calculus. It was first proved by E. F. Codd in 1972. The proof is based on an 
algorithm known as Codd's reduction algorithm. The algorithm states that an arbitrary 
expression of relational calculus can be reduced to a semantically equivalent expression of 
relational algebra. 

It is sometimes said that languages based on relational calculus are higher level than 
languages based on relational algebra. This is because Lire algebra partially specifies the order 
of operations but the calculus leaves it to the compiler or interpreter to determine the most 
efficient ordeT of evaluation. 


5.13 Database Anomalies 


Database anomalies are the problems in relations that occur due to redundancy in lire 
relations. These anomalies affect the process of inserting, deleting and modifying data in the 
relations. Some important data may be lost if a relation is updated that contains database 
anomalies. It is important to remove these anomalies in order to periorm different processing 
on the relations without anv problem. 
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Types of Anomalies 

Different types of database anomalies are as follows: 

1. Insertion Anomaly 

t he insertion anomaly occurs when a new record is inserted in the relation. In this 
anomaly, the user cannot insert a fact about an entity until he has an additional fact about 
another entity, 

2. Deletion Anomaly 

The deletion anomaly occurs when a record is deleted from the relation. In Lliis 
anomaly, the deletion of facts about an entity automatically deletes the fact of another entity 

3. Modification Anomaly 

The modification anomaly occurs when the record is updated in the relation. In this 
anomaly, the modification in the value of specific attribute requires modification in all 
records in which that value occurs. 



5.14 Normalization 


The process of producing a simpler and more reliable database structure is called 
normalization. It is used to create a suitable set of relations for storing data. This process 
works through different stages known as normal forms. These stages are 1NF, 2NF, 3NF and 
so on. Each normal form has certain requirements or condition. These conditions have to 
fulfil led to bring the database in that particular normal form. If a relation satisfies the 
conditions of a normal form, it is said to be in that normal form. 

The task of database design starts with unnormalized set of relations. The process of 
normalization identifies and corrects the problems and complexities of database design. It 
produces a new set of relations. The new design is as free of processing problems as possible. 

5.14.1 Purposes of Normalization 

The purposes of normalization are as follows: 

* It makes the database design efficient in performance, 

* It reduces the amount of data if possible. 

* It makes the database design free of update, insertion and deletion anomalies. 

* It makes the design according to the rules of relational databases, 

* It identifies relationship between entities. 

* It makes a design that allows simple retrieval of data. 

* It simplifies data maitenance and reduces the need to restructure data. 

5.14.2 Characteristics of Normalized Database 

>Y- A normalized database should have the following characteristics: 

* Each relation must have a key field. 

* All fields must contain atomic data. 

* There must be no repeating fields. 

* Each table must contain information about a single entity. 

* F.ach field in a relation must depend on key fields. 

* All non-key fields must be mutually independent. 









5.15 Functional Dependency 

Functional dependency is a relationship between attributes. It means that if the value 
of one attribute is known, it is possible to obtain the value of another attribute. Suppose there 
is a relation STUDENT with following fields: 

STUDENT {RegistrationNo, StudentName, Class, Email) 

If value of Regis Ira LionNo Is known, it is possible to obtain the value of StudentName. 
It means that StudentName is functionally dependent on RegistrationNo. An attribute B is 
functionally dependent on attribute A if the value of A determines the value of B. 

Functiona I d ep end ency is written as follow s: 

RegistrationNo StudentName 

The above expression is read as ’■RegislmtionNo determines StudeName" or 
"StudentName is functionally dependent on RegistrationNo". The attribute on the left side is 
called determinant. 

If A and B are attributes or sets of attributes of relation R, B Is functionally dependent 
on A if each value of A m R has exactly one associated value of B in R, 

A particular value of RegistrationNo is related to only one value of StudentName. But 
StudentName may be related with multiple values of RegistrationNo. For example, the 
RegistrationNo 10 is related with only one value of StudentName. But StudentName 
Usman' 1 may be related with two or more RegistrationNo values because two or more 
students may have the name "Usman". 
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Similarly, it is possible to determine all three fields using RegLstrationNo as follows: 
Registration No -> StudentName, Class, Email 

The above line indicates that if the value of RcgisLrationNo is known, the values of 
StudenLName, Class and Email can be determined. It means that ail three fields are 
functionally dependent on RegistrationNo. 

5il 6 First Normal Form 

A relation is in first normal form (IMF) if it does not contain a repeating group. A 
repeating group is a set of one or more data items that may occur a variable number of times 
in a tuple. The value in each attribute value should be atomic and every tuple should be 
unique. Each cell in a relation should contain only one value^ An example of un-ndnnaUzed 
relation is as follows: 


5 © 


to°° 


A£COULKlld.Ilt 

Number 

Skill 

Number 

Skill 

Category 

Proficiency 

Number 

Accountant 

Name 

Accountant 

Age 

Group 

Number 

Group 

City 

Group 

Supervisor 

21 

113 

Systems 

3 

AH 

55 

52 

ISD 

Babar 

tf 

-L 

113 

1 79 

204 

Systems 

Tax 

Audit 

5 

1 

6 

Daud 

32 

44 

LHR 

Ghafbor 

50 

179 

Tax 

2 

Chohan 


44 

LHR 

Ghafnor 

77 

148 

179 

Consulting 

Tax 

6 

6 

Zahid 

52 

52 

ISD 

Babar 


rntelizet 


Figure: Un-normalized Relation 


The above relation is un-normaIized because it contains repeating groups of three 
attributes Skill Number, Skill Category and Proficiency Number. Ail three fields contain 
more than one value. 

In order to convert this relation in first normal form, these repealing groups should be 
removed. The following relation is in first normal form: 

Primary Key 




5 © 


to© 0 


Accountant 

Number 

Skill 

Number 

Skill 

Category 

Proficiency 

Accountant 

Name 

Accountant 

Age 

Group 

Number 

Group 

City 

Group 

21 

113 

Systems 

3 

Ali 

55 

52 

ISD 

Babar 

35 

113 

Systems 

5 

Daud 

32 

44 

LHR 

Ghafbor 

35 

179 

Tax 

1 

Daud 

32 

44 

LHR 

Ghafbor 

35 

204 

Audit 

6 

Daud 

32 

44 

LHR 

Ghafoor 

50 

179 

Tax 

2 

Chohan 

40 

44 

LHR 

Ghafoor 

77 

148 

Consulting 

6 

Zahid 

52 

52 

ISD 

Babar 

77 

179 

Tax 

6 

Zahid 

52 

52 

ISD 

Babar 


Figure: First Normal Form (INF) 
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5.16.1 Problems in INF 

cto° The relation in INF has certain problems which are as follows: 

1. Updating Problem 

Suppose Lhe user wants to change the name of Accountant Number 35 to "M. Daud ". 
He has to the name in all records in which Accountant number 35 appears. This process of 
updating can be very lengthy, 

2* Inconsistent Data 

The above table may contain inconsistent data. There are three records of Accountant 
Number 35. It is possible that there are two different names with Account Number 35 in two 
different records. The user can make this error during updating, 

3- Addition Problem 

Suppose the user wants to add another skill number in the table. It is not possible until 
an Accountant with that skill exists because both Skill Number and Accountant Number are 
used as primary key in the above table. 

4. Deletion Problem 

Suppose the user wants to delete the record of supervisor Ghafoor, If he deletes the 
whole record in which Ghafoor appears, the information about Accountants will also be lost, 

5d7 Full Functional Dependency 

In a relation R, attribute B of R is fully functionally dependent on an attribute or set of 
attributes A of R if B is functionally dependent on A but not functionally dependent on any 
other proper subset of A. 

Suppose there is a relation MARKS as follows: 

MARKS (RegistratioNo, Subject, Marks) 

Assume that one student is studying many subjects. Both RegistrationNo and Subject 
are required to determine a particular marks. It can be written as follows: 

RegistrationNo, Subject Marks 

Here, Marks is fully functionally dependent on both fields because it is not functionally 
dependent on either RegistrationNo or Subject alone, 

[J3C 18 Second Normal Form 

A relation is in Second Normal Form (2NF) if it is in INF and if all of its nonkey 
attributes are fully functionally dependent on the whole key. It means that none of non-key 
attributes are related to a part of key. 

The above relation in INF has some attributes which are not depending on Lhe whole 
primary key. For example. Accountant Name, Accountant Age and group information is 
determined by Accountant Number and is not dependent on Skill. The following relation can 
be created in which all attributes are fully dependent on primary key Account Number, 


c 
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Primary Key 


. o *® 9 


Accountant 

Number 

Accountant 

Name 

Accountant 

Age 

Gump 

Number 

Group 

City 

Group 

Supervisor 

.21 

Ah 

55 

52 

ISD 

Eabar 

35 

Daud 

32 

44 

LHR 

Ghatbor 

50 

Chohan 

40 

44 

LHR 

Ghafoor 

77 

Zahid 

52 

52 

ISD 

Babar 


Figure: Accountant Table in 2NF 

Similarly, another relation Skill can he created in which all fields are fully dependent 
on the primary key as follows: 

Primary Key 


i 


s® 


to 0 






Skill 

Number 

Skill 

Category 

113 

Systf* ms 

179 


204 

Audit 

148 

Consulting 






Figure: Skill Table in 2NF 

The attribute Proficiency in IMF relation was fully dependent on the whole primary 
key. The Proficiency requires io know the accountant number and skill number. The third 
relation will be created as follows: 

Primary Key 

i 





Accountant 

Number 

Skill 

Number 

Proficiency 

21 

113 

3 

35 

113 

5 

35 

179 

1 

35 

204 

6 

50 

179 

2 

77 

148 


77 

179 

6 


s-v 


& 


Figure: Proficiency Table in 2NF 

There are three relations in second normal form (2NF). The attributes of all relations 
are fully dependent on the primary keys. 
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5.18.1 Analysis of Second Normal Form (2ND 

The following analysis indicates whether the problems are eliminated in2MF or not. 

* Updating Problem: It the user needs to change the name of Accountant Number 35 
to "M Da Lid" in INF, he must change the name in every record in which Accountant 
number 35 appears. But in 2MF, the record of one accountant appears only once. The 
updating problem is eliminated in 2NF. 

* Inconsistent Data: The record of one accountant appears only once in the database, 
the possibility of inconsistent data is automatically eliminated. 

* Addition Problem: In INF, it was not possible to enter a new Skill Number until an 
Accountant with that skill existed, in 2NF, any number of skills can be added in Skill 
relation without an accountant with that skill. It eliminates the addition problem. 

* Deletion Problem: in 2NF, if the record of Ghafoor is deleted, it does not delete any 
other record. 


The analysis shows that the second normal form has solved all problems of INF. 

v ^5.19 Transitive Dependency 

Transitive dependency is a condition in which an attribute is dependent on an attribute 
that is not part of the primary key. 

Suppose A, B, and C are attributes of a relation. If A -> B and B -> C then C is 
transitively dependent on A via B provided that A is not functionally dependent on B or C. 

Suppose there is a relation BOOK as follows: 

BOOK (BooklC. BookDescription, CategorylD, CategoryDescription) 

We can write: 

BookID CategorylD, CategorylD -» CategoryDescription 

A transitive dependency occurs when one non-key attribute determines another non¬ 
key attribute. In above relation, BookID determines CategorylD and CategorylD determines 
CategoryDescription. CategoryDescription is transitively depedent on BookID attribute. 

5.20 Third Normal Form 



A relation is in third normal form if it is in 2NF and if no non-key attribute is 
dependent on another non-key attribute. It means that all non-key attributes are functionally 
dependent only on primary key. There should be no transitive dependency in a relation. 

In order to convert a relation to 3NF: 

* Remove all attributes from the 2NF record that depend on another non key field 

* Place them into a new relation with the oilier attribute as the primary key. 

The Accountant table in 2NF contains some attributes which are depending on non-key 
attributes. For example. Group City and Group Supervisor are depending on a non key field 
Group Number. A new relation can be created as follows: 
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Primary Key 

* to00^- V 


Accountant 

Nrnubtt 

Accountant 

Name 

Accountant 

Age 

Number 

21 

Alt 

55 

52 

35 

Daud 

32 

44 

50 

Chohan 

40 

44 

77 

Zahid 

52 

52~~ 


Figure i Accountant Table in 3NF 

The second table created form the Accountant table in INF is as follows: 

Primary Key 

i 




Group 
Numb ti 

Group 

City 

Group 

Supervisor 

52 

ISD 

Babar 

44 

LHR 

Ghafaor 


d^ 


Figure: Group table in 3NF 

Both Accountant table and Group table contain the attribute Group Number. This 
attribute is used to join both tables. 

The Skill table in 2NF contains no attribute, which is depending on a non-key attribute. 
It is already in third normal form and will he used without any further change. 

Primary Key 



Skill 

Number 

Skill 

Qttgiuy 

113 

Systems 

175 

Tax 

204 

Audit 

148 

Cons ultmg 


Figure: Skill Fable in 3NF 

The Proficiency table in 2NF also contains no attribute which is depending on non-key 
attribute. It is a 1 ready m third normal form and will he used without any further change. 
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Primary Key 

I 


r 

\ 


Accountant 

Number 

Skill 

Numbpi 

Proficiency 

21 

113 

3 

35 

113 

5 

35 

179 

1 

35 

204 

6 

50 

17$ 

2 

77 

148 

6 

77 

179 

6 


ado 0 


oV-° 


.9* 


Figure: Proficiency Tabic in 3NF 
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5.21 Boyce-Codd Normal Form (BCNF) 

A T-dTll T -Fl f m « n . J _ 1 £: f 1 T ■ i" -t 


A relation is in Boyce-Codd normal form if and only if every determinant is a 
candidate key. It can be checked by identilying all determinants and then making sure that 
all these determinants are candidate keys. BCNF is a stronger form of third normal form. A 
relation in BCNF is also in third normal form. But a relation in 3NF may not be in BCNF. 

Primary Key 


ProjectID 

PartID 

Quantity Used 

PartName 

101 

F01 

20 

CITR 

112 

P05 

6 

Zap disk 

194 

poT 

12 

CD-R 

194 

F02 

nr 

Box floppy disks 

194 

P Q5 

3 

Zip disk 


Figure: Parts And Project Table 

Assume that PartName is unique. It means that no two parts can have the same name. 
There arc now two candidate keys {ProjecLlD, PartID) and (ProjeclID, PartName). 

There are following dependencies: 

(Project!D, PartID) -» QtyUsed 
PartID —► PartName 
PartName —» PartID 

This relation satisfies 2NF because there are no non-key attributes that are dependent 
on a subset of the primary key. PartName is not a non-key attribute, it is part of a candidate 
key. Therefore this relation is in 2NP. 

There are no transitive dependencies so the relation is in 3NP. PartID and PartName 
are ignored by 3NF rule because they are both key attributes. 

In order to convert this relation to BCNF, all functional dependencies must be removed 
which have a determinant that is not a candidate key. The result is as follows: 

Primary Key 

i 


e'o 0 
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Primary Key 

i 


PartID 

PartName 

P01 

CD-R 

F02 

Box floppy disks 

P05 

Zip disk 


ProjectID 

PartID 

QuantityUerd 

101 

P01 

20 

112 

P05 

6 

194 

P01 

12 

194 

P02 

1 

194 


3 


Figure: Tables in BCNF 

5.22 Fourth Normal Form 

A relation is in 4NF if it is in BCNF and has no multi-valued dependencies. 

5.22.1 Multi-Valued Dependencies 

A multi-valued dependency exists when a relation has at least three attributes, two of 
them arc multi-valued and their values depend on only the third attribute. 
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Suppose there is a relaLion R(A, B, C). A multi-valued dependency exists 

A determines multiple values of B 
A determines multiple values of C 
B and C are independent of each other. 

For example, the following relation has multi-valued dependencies: 



if: 


StudentID 

Subject 

Interest 

100 

Math 

Reading 

100 

Accounting 

Reading 

100 

Math 

Tennis 

100 

Accounting 

Tennis 

150 

Economics 

Jogging 


Figure: Table with multi-valued Dependencies 

In the above example, a student can study many subjects and can have many interests. 
There are four records for StudcntlD 100. This is because we have to use all possible 
combination of Subject and Interest to make it clear that a student with any subject can have 
any interest. Otherwise, it would appear that Reading can only occur with Math and Tennis 
can occur only with Accounting. 


wnuaui uuiy 

Multi-valued dependencies are written as follows: 


Student!D -> -* Subject 
Student ID —* —> Interest 

5.22.2 Anomalies in Multi-Valued Dependencies 


Suppose StudentID 100 decides to Lake another course "Economics 1 '. It requires the 
addition of two tuples i.e. one with combination of Reading and one with combination of 
Tennis as follows: 


100 

Economics 

Reading 

100 

Economics 

Tennis 


e'o 


Figure: New tuples in table 

Similarly, if a student wants to drop a subject, all tuples containing that particular 
subject have to be deleted. 

In order to eliminate these anomalies, multi-valued dependency should be eliminated. 
It can be done by creating two relations. Each relation will contain data for only one multi¬ 
valued attribute. The resulting relations do not have anomalies. 


StudentID 

Subject 

100 

Math 

100 

Accounting 

150 

Economics 


StudentID 

Interest 

100 

Reading 

100 

Tennis 

150 



Figure; Elimination of Multi-Valued Dependency 
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5.23 Lossless Join Dependency 

A property of decomposition that ensures that no spurious tuples are generated when 
relations are reunited through a natural join operation. 

A relation that is decomposed during normalization can be rejoined by using Joins to 
produce the original data. Sometimes, a relation is decomposed into more than Lwo relations. 
Lossless join dependency ensures that if the decomposed relations are reunited, data is not 
lost and no additional tuple is generated. The real focus of lossless join dependency and fifth 
normal form are the cases where the relation is decomposed in more than two relations. 

5.24 Fifth Normal Form 

A relation is in fifth normal form if it has no join dependency. Fifth normal form (5NF) 
is also called project-join normal form (PJNF). The first four normal forms are based on the 
concept of functional depdeney. The fifth normal is based on Ihe concept of join dependency. 

5.25 Domain Key Normal Form 

A relation is in DK/NF if every constraint on the relation is a logical consequence of 
the definition of keys and domains. It means that a relation is in DK/NF if enforcing key and 
domain restrictions causes all of the constraints to be met. 

DK, NF is important because a relation in DK/NF has no modification anomalies. A 
relalion with no modification anomalies must be in DK/NF. DK/NF involves only the 
concepts of key and domain. These concepts are fundamental in database environment. They 
arc readily supported by DBMS products. 

Suppose tire re is a relation STUDENT as follows: 

STUDENT(SID r NAME, MAJOR, CREDITS) 

Suppose a rules thates that SID should have prefix to indicate the Lype of student. The 
prefix 1 indicates freshman, 2 indicates sophomores and so on. It can be used to express a 
general constraint "if first digit of SID is 1 then CREDITS must be between 0 and 30 so on." 
the constraint must be expressible as domain constraint or key constraint to convert a 
relation in DKNF. The constraint can be expressed by splitting STUDENT trelation in four 
diffcicnt relations. For example, the following relation can be used for freshman: 

STD1{SID, NAME, MAJOR, CREDITS) 

The above relation will have the following constraints: 

• SID must begin with 1. 

• CREDITS must be between 0 and 30. 

Similarly, STD2 will be created for sophomores, STD3 for juniors and STD4 for seniors. 

The basic concept of DKNF is simple but there is no proven method of converting a 
desing to this form, ft remains an ideal rather than a state that can be achieved readily. 

5.26 Problems in Relations 

Different problems in the relations are as follows: 

1. Synonym 

A synonym is a type of problem that exists in relations. A synonym is created when 
two different names are used for the same information or attribute. The name of attribute 
nrust be same if it exists in tw^o or more relations. 
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The following example displays two relations with synonym problem: 

vWS-V 


e 


to © 0 


ITEM 


SUPPLIER 


Supplier_ID 
Supplier_Name 




5® 


Stock_No 
ItemjColor 
Supplier_Co de 

The above relations are inter-related. The ITEM relation contains information about the 
items that are supplied by the supplier. The SUPPLIER relation has an attribute SupplierJD. 
The ITEM relation is referring to Supplier JD with Supplier.Code that is wrong. It must also 
use Supplicr_ID in order to refer to Supplier_ID attribute of SUPPLIER relation. 

2, Homonym 

A homonym is a type of problem that exists in relations. A homonym is created when 
same name is used for two different attributes. The following example displays two relations 
with homonym problem: 

CUSTOMER SUPPLIER 

Co mpan y_N a me Co mpa ny_Name 

The attribute Company_Narne is appearing in both relations. It may create confusion. 
The solution is that unique attribute names must be used in all relations to avoid confusion. 

3, Redundancy 

Redundancy means duplication of data in multiple files. It is a type of problem that 
exists in relations. It is created when the same information is unnecessarily stored in two 
ways or forms. The following example displays a relation with redundancy problem: 

EMPLOYEE 

Date_of_Birth 

Age 

The relation contains two attributes. The first attribute stores the date of birth of an 
employee* The second attribute stores the age of an employee. The age can be calculated by 
using the date of birth. It means that Age attribute is not necessary* It is creating redundancy 
in the relation and must be dropped from the relation. 

4, Mutual Exclusiveness of Data 

The data that does not have overlapping information is known as mutually exclusive 
data. The mutual exclusiveness of data creates problem in some cases. It creates problem for 
the attributes whose values can be specified as ’ Yes/No' 1 form. Sometimes, two or more such 
attributes cannot be true or false at the same time for one entity. The following example 
displays a relation with this problem: wa.vm 


av 


Married 
Single 

The above Lwo attributes cannot be true or false at the same. Tire problem occurs if 
"Yes" is selected in both attributes. The problem can be solved by using a larger categorical 
attribute. The above relation can have an attribute "MARITAL fiTATUS". The possible values 
in tliis attribute can be "M" and "S" where "M“ indicates "Married" and "S" indicates "Single”. 

EMPLOYEE 

Marital Status 
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Normalization Project 1 


The following table depicts the set of a [tributes found in a database: 


StdID 

StdName 

SocietylD 

SocNamc 

SupID 

Supervisor 

Position 

123. 

Masood 

001 

Urdu 

1 

Mr. Waseem 

Chairman 



003 

Maths 

2 

Ms. Chauhdry 

Member 

132 

Khalida 

001 

Urdu 

1 

Mr. Waseem 

Member 

142 

laved 

002 

English 

1 

Mr. Waseem 

Member 



005 

Physics 

3 

Mr. Liaqat 

Chairman 



008 

Biology 

4 

Miss Yasmeen 

Member 


Figure: Un- normalized Relation Student_in_Sodety 

Solution 

The above table is in un-normalized form. We will apply first three normal forms on 
tire above relation. The solution is as follows: 

First Normal Form 

Tire Student in .Society table is in un-noimalized form as SocietylD is a multi-valued 
attribute. The above relation can be converted into INF by storing the details of the repeating 
groups in a separate table. This will result in the following table structures. 

Student (StdID. StdName) 

Student_in_Society (StdID, SocietylD, SocietyName, SupID, Supervisee, Position) 


Sl dID 

StdName 

123 

Masood 

132 

Kfiahda 

142 

Javed 


Student relation 


SfdiP 

Society ID 

SocNasne 

SupID 

Supervisor 

Position 

123 

001 

Uf&u 

1 

Me. Waseem 

Chairman 

123 

003 

Maths 

2 

Qiauhdrv 

Member 

132 

001 

Urdu 

1 

Mr. Waseem 

Member 

142 

002 

English 

1 

Mr Waseem 

Member 

142 

005 

Phvsics 

3 

Mr Liaqat 

Chairman 

142 

005 

Biology 

4 

Miss Yasmeen 

Member 


Figure: Student relation and Student_ in Society in INI' 

The above relations are in INF. However, many data anomalies still exist. Suppose that 
a new supervisor Mr. Khan replaces Mr. Wascem to become society teacher of Urdu Society 
Two rows in Stud e nt_in_Society table need to be updated which is a modification anomaly! 

e relation also has an insertion anomaly. It is not possible to store information about a new 
society as no student has joined it. A deletion anomaly exists when the last member of a 
society quits. The society information will be permanently removed from the database. 
Second Normal Form 

The partial dependencies are removed from the table to convert a table to 2NF The 
functional dependencies for the Student table aTe as follows: 

StdID, SocietylD -^Position: Full functionally dependency 

1 SocName: Partial dependency as SocietylD is a part of primary key only 

sccietylD -A SupID: Partial dependency as SocietylD is a part of primary key only 
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The Sludent_in_Society table can be converted to 2NF by extracting SocietyName, 
SupID, Superviser to a separate table Society. These three attributes are fully functionally 
dependent on Society!D which will be used as primary key in Society table as follows: 


Student (StdlD T StdName) 

Society (Society! D, Society Name, SupID, Superviser) 
Student_in_Society (StdlD f SocietylD, Position) 


st am 

Std.Ni.imtr 

123 

.Masood 

132 

Khalida 

142 

J*ved 


Shi dent relation 


SocietvlD 

SdcNjjjw 

SupID 

Supervis pi 

001 

T T frfsi 

1 

Mr Waseem 

002 

English 

1 

Mx Wastern 

003 

Maths 

1 y 

5ts. Chauhdrr 

005 

Physics 

3 

Mr Liaqat 

008 

Biuiui*v 

1 

Mi :i asmeen 


Society relation 


SldlD 

SsrcietvID 

Politic n 

113 

001 

Chairman 

123 

003 

Member 

132 

001 

Member 

142 

002 

Member 

142 

005 

Chairman 

142 

008 

Member 


Student in Society relation 


Figure: Student Society and Student in Society relations in 2N1 


The above tables are in 2NF but are not able to solve all anomalies. The modification 
anomaly still exists in Society table. Suppose Mr, Waseern resigns and a new teacher Mr. 
Khan replaces him in all societies. Mr. Khan will use the same SupID of Mr. Waseem. Two 
rows instead of one need to be updated to reflect this change in Society La hie. 

Third Normal Form 


A table is in 3NF it it is in2NF and it exhibits no transitive dependencies. In the Society 
table, SocietylD -> SupID and SupID -> Supervisor and thus SocietylD Supervisor, It is 
a kind of transitive dependency. The attributes that contribute to transitive dependencies are 
extracted to separate table(s) to convert a table to 3NR The Society table can be converted to 
3NF by extracting Supervisor to a new table Society_Teacl\cr. The attribute Supervisor is 
fully functionally dependent on SujAD. It is copied to Society leather table to be used as 
primary key. This will result in the following table structures. 


Student (StdlD.StdName) 

Society (SocietylD, SodetyName, Sup ID) 
Student_in_Society (StdID, SocietylD, Position) 
Society_Teacher (SupiD T Superviser) 




toO° 


StdID 

StdNaine 

123 ^ 

Mascod 

132 

Khalida 

142 

Taved 


Student relation 


SocietylD 

SocName 

SupID 

001 

Urdu 

i 

002 

English 

1 

003 

Maths 

1 
— r 

005 

Phvsics 

3 

oos 

Biology/ 

4 


Society relation 
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SodetvID 

Position 


001 

Chairman 

123 

503 

Member 

132 

001 

Member 

142 

002 

Member 

142 

005 

Ch Airman 

142 

oos 

Member 


SupID 

Supervisor 

1 

Mr. Waseem 

2 

Ms. Chauhdrv 

3 

Mr. Liaqat 

4 

Miss V aseem 


S oci ety .Teadie r rcla l ion 


Student relation 

Figure: Student Society, Student_m_Sodety and Sodety„Teacher relations in 3NF 


Normalization Project 2 


The following table depicts the set of attributes found in a University database: 


StudentID 

StudentName 

Corns el D 

Course Length 

Unit Co de 

UnitName 

Lecturcz 

001 

Usman 

A203 

3 

U 45 

Databases II 

Ashrat 





U87 

Programming 

Ghafbor 

003 

Nadeem 

A104 

4 

US6 

Algorithms 

Naveed 





U45 

Databases II 

Ashraf 





U 25 

Business I 

Raoof 

007 

Abdullah 

A2Q3 

3 

U12 

Business II 

Abid 





U46 

Databases 1 

Zahid 

010 

Adrian 

A323 

2 

U12 

Business II 

Abid 





use 

Algorithms 

Naveed 



Figure: Un-normalized Relation 

Note that a student attends one course and can take any units during the course. A unit 
may be presented as part of any course and is always given by one particular lecturer. 

Solution 


The above table contains un-normalized table. We will apply first three normal forms 
on the above relation. The solution is as follows: 



First Normal Form 

To convert the above relation into first normal form {INF}, we need to remove all 
repeating groups. The set of attributes which repeat for each value of StudentID are 
UnitCode, UnitName, and Lecturer. In order to remove the repeating groups, we can use two 
approaches: 


First Approach 


In the first approach, as used in the previous example, we enter data in the empty 
columns of rows that contain the repeating data. It removes repeating groups and now the 
relation contains atomic value in each field. In this approach, we get the problem of data 
redundancy that is solved in the next steps of normalization. 
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Second Approach 

Oie approach to do so is to split the relation in two relations to eliminate the repeating 
groups We remove the repeating group by placing the repeating data along with a copy of 
original key attributes in a separate relation, A primary key is identified for the new relation 

Tlus approach produces relations with less redundancy. This example uses the second 
approach as follows: 


Primary Key 

i 


Primary Key 

I 


StudentID 

StudentName 

tuurselD 

Corns e Length 

001 

Us mart 

A203 

—-——- 31 

3 

003 

Nadeem 

A104 

4 

007 

Abdullah 

A203 

3 

010 

Adnan 

A323 

2 






StudentID 

Unit Co dc 

Unit Name 

Lecturer 

001 

U45 

Databases II 

Ashraf 

001 

087 

Programming 

Ghafbor 

003 

U&J 

Algorithms 

Naveed 

003 

U45 

Databases II 

Ashmr 

003 

TJ 25 

Business I 

Raoof 

007 

U12 

Business II 

Abid 

007 

046 

Data bases I 

Zahid 

010 

U12 

Busmens II 

Abid 

010 

U36 

Algorithms 

Naveed 


Figure: Student table and Unit table in First Norma! 1'orm 

Second Normal Form 

To convert the above relation into second normal form (2NF), we need U> remove ail 
partial dependencies. The Student relation does not have a composite primary key and 
therefore, cannot contain partial dependencies. So, the Student is already in second normal 
form. The Unit relation has the following dependencies: 

UnitCode —> UnitName 
UnitCode —* Lecturer 

Student! D, UnitCode -> UnitName, Lecturer 

Lecturer is only determined by UnitCode. Therefore, a partial dependency exists 
between UmtCode and CmtName and Lecturer. Removing the partial dependencies from 
Unit produces the following relations: 





Primary Key 
1 


Primary Key 

I 




UnitCode 

UnitName 

Lecturer 

045 

Databases II 

Ashraf 

U87 

Progra mming 

Ghafoor 

U86 

Algorithms 

Naveed 

it 25 

Business I 

Raoof 

012 

Business 11 

Abi d 

U46 

Databases I 

Zahid 


Unit Table 




SfudtrtUD 

UnitCode 

001 

U45 

001 

087 

003 

U86 

003 

U45 

003 

r'U25 

007 

U12 

007 

U46 

010 

U12 

010 

086 


Take Table 

Figure: Tables in Second Normal Form (2NF) 
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Third Normal Form 

To convert the above relation 

ff 


to third normal form (3NF), we need to remove all 
transitive dependencies. The Student table contains the following functional dependencies: 

Student ID —* StudentName, CourseCode, CourseLength 
CourseCode —* CourseLength 

Therefore, the following transitive dependency exists: 

Student ID —* CourseCode —* CourseLength 

Removing this transitive dependency from Student produces the following relations: 


Primary Key 

I 


Primary Key 
1 


StudentID 

StndenlName 

Corns el D 

001 

Usman 

A203 

003 

Nadeem 

A104 

007 

Abdullah 

A 203 

010 

Adrian 

A32? 


fours el D 

Course Length 

A203 

3 

A104 

4 

A323 

2 


Course Table 


Student Table 


\i 


toO 


Figure: Tables in Third Normal I orm (3NF) 

The Take relation contains no non-key attributes and so contains no transitive 
dependencies. The Unit relation contains the following dependencies: 

UnitCode —► UnitName, Lecturer 

Therefore, there are no transitive dependencies in Unit. The final relations in third 
normal form are as follows: 


Primary Key 
1 


Primary Key 

i ' 


Student! D 

StuilentNrme 

Corns el D 

001 

Usman 

A2Q3 

003 

Nadeem 

A104 

007 

Abdullah 

A 203 

010 

Adnan 

A 323 


Corns t-ID 

CourseLength 

A203 

3 

A2Q4 

4 

A323 

2 


Student Table 


eO° 




& 


Primary Kev 

i ' 


Course Table 
Primary Key 

i 


Unit Code 

Unit Name 

Lecturer 

U45 

Databases 11 

Ashraf 

US 7 

Programming 

Ghafoor | 

U36 

Algorithms 

Na Treed 

U25 

Business I 

Raoof 

U12 

Business II 

Abid 

U46 

Databases 1 

Zahid 


Unit Table 


StudentlD 

UnitCode 

001 

U45 

001 

U87 

003 

U36 

003 

U45 

003 

U25 

007 

U12 

007 

U46 

010 

U12 

010 

US6 


Take Table 

Figure: Final tables in Third Normal Form (3NF) 
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[Short Questions 


Q.l. Contrast the following: 

a. Candidate key and primary key 

b. Functional dependency and transitive dependency 

c* Foreign key and primary key 

a. Candidate Key and Primary Key: A primary key is an attribute or combination of attributes 
that uniquely identifies a row in a relation. When a relation has more than one such attribute or 
combination of attributes, each is called a candidate key. 

b. Functional Dependency and Transitive Dependency: A functional dependency is a 
relationship between any two attributes or two sets of attributes. A transitive dependency is a 
functional dependency between two or more non-key attributes. 

c. Foreign Key and Primary Key: A primary key uniquely identifies each row in a relation, a 
foreign key is an attribute or set of attributes in a relation that reference a primary key in another table. 

Q.2. What is the difference between a candidate key and a superkey? 

A superkey may not be minimal. A candidate key is a minimal superkey. A superkey is minimal 
if it does not remain unique by removing a column. 

Q.3. What is the relationship between the referential integrity rule and foreign keys? 

Referential integrity involves the values that can be used in foreign keys. A foreign key can store 
a value matching a candidate key value in some row of the table containing the associated candidate 
key or a null value. 

Q.4, What is a primary key? Are duplicate primary keys allowed? Why or why not? 

A primary key is a field or set of fields that can uniquely identify a row of a table. Duplicate key 
values are not allowed because primary keys must uniquely identify a row. 

Q.5. What is a foreign key? Why are foreign keys used in a relational database? Arc 
duplicate foreign key values allowed? Why or why not? 

A foreign key is a field or set of fields stored in one table that also exists as a primary key value 
in another table. Foreign keys are used to represent relationships among entities that are represented as 
tables. Duplicate foreign keys are not allowed within the same table because they would redundantly 
represent the same relationship. Duplicate foreign keys may exist in different tables because they would 
represent different relationships. 

Q.6. What are the difference between partial dependency and transitive dependency? 

A partial dependency exists when an attribute is dependent on only a part of primary key. ft is 
associated with INF. Transitive dependency is a condition in which an attribute is dependent on 
another attribute that is nut part of primary key. It usually requires the decomposition of the table 
containing the transitive dependency* 

Q-7. What restrictions must be placed on a table to consider it a relation? 

* Rows contain data about an entity 

* Columns contain data about attributes of the entity 

* Ceils of the table hold a single value 

* All entries in a column are of the same kind 

* Each column has a unique name 

* The o rde r of t he co 1 umns in unim porta n t 

* The order of the rows in unimportant 

* No two rows may be identical 
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Q.8. Define relation, tuple, attribute, file, record, field, table, row and column, 

* A relation is a two-dimensional table that has the characteristics. 

* A tuple is one row of a table, 

* An attribute is one column in a table, 

« A file is a term use by many people to a table. 

» A record is the same as row of a table 

* A field is the same as a column of a table, 

* A table is a relation. Generally these terms are interchangeable. 

* A row contains all data about one instance of an entity represented in a table. 

* A column contains all values assigned to an attribute in a table. 

Q,9. What is a view? Discuss the difference between a view and a base relation. 

View is the dynamic result of one or more relational operations operating on the base relations to 
produce another relation. Base relation exists as a set of data in database, A view does not contain any 
data. It is defined as a query on one or more base relations. The query on view is translated into a query 
on the associated base relations. 

Q ,10. Describe the purpose of normalizing data. 

The process of producing a simpler and more reliable database structure is called normalization. 
h is used to create a suitable set of relations for storing data. The process of normalization identifies and 
corrects the problems and complexities of database design. It produces a new set of relations. The new 
design is as free of processing problems as possible. 

Q.1L How is functional dependency associated with the process of normalization? 

Normalization is a technique to analyze relations based on primary key and functional 
dependencies. Normalization is often performed as a series of tests on a relation to determine whether it 
satisfies or violates the requirements of a given normal form. Three normal forms were initially 
proposed which are called INF, 2NF and 3NF. All of these normal forms are based on the functional 
dependencies among the attributes of a relation, 

Q«12. What is we 11-structured Relation? Why are well-structured relations important in 
logical database design? 

A well-structured relation is a relation that contains a minimum amount of redundancy. It 
allows users to insert, modify and delete rows in a table without errors or inconsistency- V*ell- 
structured relations are important because they promote database integrity. 

Q.13. Which three data anomalies are likely to be the result of data redundancy? How can 
such anomalies be eliminated? 

The most common anomalies considered when data redundancy exists are update anomalies, 
addition anomalies and deletion anomalies. All these can easily be avoided through normalization. 
Data redundancy produces data integrity problems. 

Q.14- What is a deletion anomaly? Give an example. 

A deletion anomaly is a case where deletion of facts about one entity instance deletes facts about 
another entity instance. The user can lose facts about two entities with one deletion. 

Q.15. What is an insertion anomaly? Give an example. 

An insertion anomaly is a case where the user cannot insert a fact about one entity until he has 
an additional fact about another entity. 

Q*16. What is the cause of modification anomalies? 

Poor database design causes the modification anomaly, A good database design avoids 
modification anomalies by eliminating excessive redundancies. 
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Q ’ 17 ' S2ST ° ,an **»'*«ow sue tab,. is converted to 

normal form by removing e ™“. PS ' " ' “"'«*<* to first 

attributefs). The repeating group am be removed by cnterm^^Vp^opri^e d' i ^ ^ od X m * ] ke Y 

rows containing the repeating data. ' b ^ P dalil ln thl -' empty columns of 

Q.18. What is a normal form? 

of tod^JS 1 “ " "***“* •"""**> ^hdenctes. >» form removes certain klnda 

Q.19, What does INF prohibit? 

q,o. sxrr* * ,abk,s - A •** - ,N,p .—»— 

O el “ “ " COl “™ " U iS " “ ndid -’ le to->« pan of a candidate key. 

V?‘**l* What is a non-key column? 

A column is a non-key column if it is not a kev column 

attribute „ «* «- ™>«/« 

Q.23. Which , 0 „ ,1 fomts «l y on the dcflnilion of fuJlctional depcn(( 

orccbr^rtirtcIhetTcnll^ dependency— on,-to- 

functionally dependent on the primary kev Thirri ^ en * ltxes that (JVer V field in a table is 

func B o„,l,ydep„dc,,,„„,ny o rr n S.kcv y i,2 «"» ™ 5 ”° "« to' MU to 

Q.24. What is a view? How it is related to data independence’ 

-we. the" « "«r “ y r: it r ■; is •*—«• <"•» -«—** 

The view can insulate users from the effect* of restruch " t mn ^ uu vie™ is stored in data dictionary 
data independence. . lrand £ r °wth in database It provides logical 

Q.25. Define detenninant. 

attribute*. 37** 

Q T ‘ S . TT >,h ™ * - —rted the firs, no™, w " A - 

converted to toe first normal’form. RIT10Wd ilnd prlm ' lr> ' to 3 are; identified when a relation is 

Q.27. What is removed when a relation is converted from INF to 2NF? 




* 


A11 —nMni dU\r id 

reUhon is converted from l^*to^Sir. ttrlblJteS ^ rem ° Vtid and ^ iaced 111 another relation when a 
Q ^ Normal n0rmal form and normalization? 

nonmalization is a process ^ **“ 

Q.29. What kinds of functional dependencies are not allowed in 2NF? 

2NF. Ctl ° nat d4 ' endmaCS m Whlch P art of * k «v ^(ermines si turnkey column are not allowed in 
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Q3G. List three conditions that can be applied to determine that a relation in first normal 
form is also in Second Normal Form. 

Three rondilions that imply a relation is in second normal form: 

L The primary key consists of a simple attribute. 

2. No non-key attributes exist in the relation. 

3, Every non-key attribute is functionally dependent on the full set of primary key 
attributes. 

Q.31. What is removed when a relation is converted from 2NF to 3NF? 

Any transitive dependencies, nonkey attributes dependent on other nonkey attributes, are 
removed when a relation is converted from 2NF to 3NF. 

Q.32. What kinds of functional dependencies are not allowed in 3NF? 

Functional dependencies in which a non key column determine another nonkey enhimn are not 
allowed in 3NR 

0*33. What kinds of functional dependencies are not allowed in BCNF? 

Functional dependencies in which the determinant is not a candidate kev are not allowed in 
BCNF.. 

Q.34. Define second normal form. Give an example of a relation in INF but not in 2NF. 
Transform the relation into relations in 2NF. 

A relation is in second normal form if all its non-key attributes are dependent on the entire key. 
A table that is in second normal form cannot have a partial dependency. 

Assume: COURSE (Dept. Code, Cuurse_Number, Course,.Title, Credits, Department_Name) 

I he table is in first normal form because it has no repealing attributes. Since the key is 
composite, it is not in second normal form if Dept_Code -» Department,Name. Only part of primary 
key determines an attribute. To put the table in second normal form use the following tables. 

COURSE (Dept„Code, Course, Number, Course_Title, Credits) 

DEPARTMENT (Dept_Code, Department_Name) 

Q.35. Define third normal form. Give an example of a relation in 2NF but not in 3NF. 
Transform the relation into relations in 3NF. 

A relation is in third normal form if it is in second normal form and has no transitive 
dependencies. All determinants must Lie keys. 

Assume: STUDENT fSIDU. Stu_Name, P.O .Box, Major,Tfours_Required> 

The table is in first normal form because it has no repeating attributes- The table is in second 
normal form because it has a single attribute key. If you assume Major Hours ..Required them Major 
is a determinate but not the key therefore you have a transitive dependency. To put the table in second 
normal form use the following tables. 

STUDENT (SID, Stu_Name, P_O Box, Major) 

DEPARTMENT (Major, Hours_Required) 

Q36. What are the special cases covered by BCNF but not by 3NF? 

BCNF covers two special ca.ses not covered by 3NF: (1) part of a key determines part of a key and 
(2) a nonkey column determines part of a key. 

Q.37. The special cases covered by BCNF but not by 3NF are significant? 

The special cases are not significant because they rarely occur. 

Q.38. Is a relation with no non-key attribute is always in third normal form? 

r his is a special case of 3NR A 3NF relation typically involves a functional dependency between 
Uvo non-key attributes, and if no such non-key attributes are present then the relation must be 3NF, 
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Q.39. Can foreign keys contain null values? Explain why via an example. 

, , Ye f *°reSgn kL1 Vs should be allowed to have null values because there are situations in which 
surh kind of information is not available as follows: 

■ Employees that do not belong to a specific department, vet; 

* Products that have not been put on the shelves, yet; 

* Students that have not chosen some options, yet; 

Q.40. Define BCNF. Give an example of a relation in 3NF but not in BCNF. Transform the 
relation into relations in BCNF. 

A relation is in BCNF if every determinant is a candidate key. Consider this relation: 

FAC-OFFICE (FID, Department, Building, Office). 

Assume faculty members in the same department have offices in same building. The key is FID 

dcten r mes D f partmenl ' building and Office. Department is not a candidate key and it determines 
Building, These relations are in BCNF: 

FACULTY (FID, Department, Office) 

DEPARTMENT-LOCA1 IONS (Department, Building) 

Q.4L Define fourth normal form. Give an example of a relation in BCNF but not in 4NF. 
Transform the relation into relations in 4NR 

den^iS ? I’," 4NF l \ L ’ Very determ “ * a candidate key and it has no multi-valued 
dependencies. The following relation is in BCNF but not 4NF: 

EMPLOYEE-! 1ISTORY (Name, Project, PublicServ ice Activity). 

^ mU ‘ d ' Va i lued betr<1use ‘ ln employee could have worked on many projects. 

mUlti ' V * 1U ' d - BU ‘ ^ " n<1 ’’‘“^"IceAefi.i.y are unrelafed. 

EMPLOYEE-WORK-HIST (Name, Project). 

EMPLOYEE-SERVICE-HIST (Name, PublicServiceActivity) 

QA2 ' relationship between BCNF and 3NF7 Is BCNF a stricter normal form 

tnan 3Nr 7 Briefly explain your answer. 

BCNF it?n : ^p N h F , iS ^ reVised 3NF defmition ' Ves BCNF is stricter than 3NF in that every table in 
BCNF is in 3NF but not every table in 3NF is in BCNF. ' 

Q.43. Why is the BCNF definition preferred to the 3NF definition? 

. h e £s£r* b ' cai “ *'”**" defim,i ”" - «->»* f » 

Q.44. How many columns does an MVD involve? 

An MVD involves three columns. 

Q.45. What is a multivalued dependency (MVD)? 

A multivalued dependency is a relationship that can be derived from other relationships. 

Q.46, What is the relationship between MVDs and FDs? 

MVDs are generalizations of FIX Every FD is an MVD. but not every MVD is an FD. 

Q.47. Wliat is minimal normal form a relation must satisfy? Define this nornial form. 

cone.’‘IT ' S 1NR A " WhiCh ‘ he ".l^h 
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CMS* What is meant by 'union compatible'? Which operations require tables to be union 
compatible? 

The tables are 'union compatible' if they have life same degree (number of attributes) and the 
domain of the corresponding attributes is same. Union, intersect ton and difference operations require 
tables to be union compatible. 

Q-49* Why is it important to study the operators of relational algebra? 

Knowledge of operators can improve query formulation skills. The operators are fundamental 
ways to retrieve data from a relational database. The study of operators of relational algebra is 
important to become proficient in query formulation, 

Q.5D, Why are the restrict and project operators widely used? 

These operators are widely used because users often want to see a subset rather than an entire 
table. These operators are also popular because they are easy to understand, 

Q.51* Why is the join operator so important for retrieving useful information? 

It is important for retrieving useful information because information resides in different tables 
and combining tables is important. The join operator is used to combine tables to retrieve information. 

Q.52* What happens to unmatched rows with the join operator? 

Unmatched rows are removed from the result of the join operator. Unmatched rows are included 
in the result of the full outer join operator. 

Q.53. Stale the difference between the following: 

a. Union & Intersection 

b, Product &: join 

c Selection and projection 

a. The Union operation on two tables returns all row's from both the tables, but it does not repeat 
the duplicate rows* The Intersection operation on two table returns rows that exist in both tables 
involved* 

b. A product of two table matches every row from the first table to each and every row in the 
second table. The join operation on two tables joins rows from two tables based on a common 
attribute, and the rows with same common attribute value are joined to each other. 

c* The Selection operation on a table returns rows that satisfy the supplied criteria. The 
projection operation returns the attributes specified from a table, 

Q.54. Whaf is the closure property of the relational algebra? 

The operators of the relational algebra arc closed over relations, in the same sense as that in 
which those of arithmetic are dosed over numbers. In arithmetic, plus, minus, times and divide each 
operates on a pair of numbers and when invoked yields a number. It is this so-called closure property 
that allows us to use an invocation of an operator as an operand of another invocation, by repeatedly 
doing that we can build numerical expressions of arbitrary complexity- In relational algebra, each 
operator operates on one or more relations and when invoked vieJds a relation, thus allowing relational 
expressions of arbitrary complexity to be written. 

Q*55, An organization works on a number of Projects, each identified by ProjecfrNo* There 
are number of employees identified by SiN who work on these projects. An 
employee can be working on mure than one project at one time* The number of 
hours worked are also recorded* A preliminary table has been constructed as follows 


SIN 

ProjectNo j CmpIoyeeNamc 

Project Name 

Empf lours 


Assuming the relation to be in i\ T F, 

a. What should be the Priman Kev? Is it Composite? 

b. Write down the Partial dependencies- 
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l'. Split the relation such that the resulting relations are in 3NF. 

a) I SIN, ProjectNo) 

h) SIN ^ KmpoyceName, ProjectNo I’rojectNj 


0 


1 SIN 

ProjectNo 

HmpHou rs 



SfN 

EmployeeNamc 

i 




| ProjectNo 

ProjectName 



Q.S6. A table contains sample data for parts and for vendors who supply parts. The part 

IlIfni iPK nniiiHntu __ _ j .1 * i t J r 


j Part \o. 

Description 

Vendor Nime 

Address 

UniL Cost 

1234 

Logic chip 

Lj A7 

Peoples colony 

10.00 



Naeem 

Medina town 

8.00 

5678 

Memory chip 

Alt Raza 

Peoples colony 

3.00 



Anjum 

Raza Abad 

2.00 

^- 1 


Nasir 

Saeed colony 

5.00 


& 


, - --■ - - m. <**« uuuiiiti lurrn. musirate tne 

relation with the Sample data in the table. 

b. hist the functional dependencies in PART SUPPLIER and identify a candidate key 

c. For the relation PART SU PPLIER, ident.fy each of the following: an insert anomaly a delete 
anomaly and a modification anomaly. 


d. Draw a relational schema for PART SUPPLIER and show the functional dependencies 
In what normal form is this relation? 

a. PART SUPPLIER 




F'iit_No 

Description 

V end or N ame 

Address 

Unit_Cost 

1234 

1234 

567% 

567Z 

567Z 

Logic Chip 

Logic Chip 
Memory Chip 
Memory Chip 
Memory Chip 

1 

Fj&z 

Naeem 

AL Kaza 

Anjum 

N isu 

Peoples colony 
Medina town 
Peoples cobiiy 

RazaAb ad 
Medina town 

- j. 

10.00 

SCO 

3.00 

2 00 

5.00 


>e'o° 



Part No --... 

Vendor Name --- 

Part iT o. Vendor Manic 


Description 
-► Address 
Umt Cost 


DelelVn^r V *7^ * 3 " eW vend ^ deluding a part number, 

prt is a "oTi^ : P matl ° n iS ddCtedl information about a vendor who supplies that 

m^ld H ° n arl0mi,ly: ^ 11 Vend ° r addrcw ch3n ^' *“ ^curds for that vendor has to be 
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o\ 




d. 


Part No 


Description 


I' 


L 


Vendvr Name 

IHU 


Address 

Uni!_Co£f 




f 


e. INF 

Q.57, Examine the Patient Medication Form tor Civil Hospital as follows: 


Civil I fospital 
Patie nt Medication harm 


Full Name: Ali Ahmad 
BedNumber: 87 


Patient Number: 9876 


WardNumber: Wll 


; Drug 
Number 

Name 

Description 

Dosage 

Meth od 
of 

Admin 

iiu iNaiin 

Units 

per 

Day 

, 10223 

Morphine 

Pain killer 

10 mg/ml 

Oral 

50 

10334 

Tetracycline 

Antibiotic 

0,5mg/ml 

IV 

10 

10223 

1 -■ 

Morphine 

Pain killer 

lOmg/ml 

Oral 

10 


Start 

Date 


24/03/01 

24/03/01 

25/04/02 


Finish 

Date 


25/04/02 

17/04/01 

02/05/03 


a, 

b. 

c 


e'o 0 


identify the functional dependencies represented by the data shown in the form in 

SCr ‘ b l“?m ‘ 1 USt j atC Ulii P rocess of normalizing the data shown in Figure to first (1 NF> 
second (2NF), third (3NF), and BCNF 

Identify the primary, alternate, and foreign keys in your BCNF relations 

a) 

Patient No -> Full Name 
Ward No -> Ward Name 

Drug No -> Name, Description, Dosage, Method of Admin 
Patient No, Drug No. Start Date > Units per J)av. Finish date 

Functional dependencies tor Bed No are unclear. If Bed No is unique number t,,r entire hosnitaI 
then Bed No Ward No. Bed No is concerned vvrth allocation of patients on waiting list to beds, 

b) 

First Normal Form 

N °‘ ^iCLDate Full Name, Ward No. Ward Name. Bed No, Name 

Description. Dosage, Method of Admin, Units per Day, Finish Date 

Second Normal Form 

£|gnt No, Drug No. Start Date. Ward No, Ward Name. Bed No. Units per Day, Finish 

No - Name. Description, Dosage, Method of Admin 
Patient No. Full Name 
Third Normal Form/BCNF 

Patient No, Drug No, Start Date, Ward No, Bed No, Units per Day, Finish Date 
DnjRjNo, Name, Description, Dosage, Method of Admin 
Patient No, Full Name 
Ward No. Ward Name 


& 







































































148 


iT Series => A Fundamental Study of Database Management Systems 



e» 

Patient Nq(FKT Drug Nn(FK), Start Dato . Wsrd No(FK), Bed No, Units per Day, Finish 
Date 

Druu No, Name, Description, Dosage, Method of Admin 
Patient No, Full Name 
WARD (Ward No . Ward Name) 

The primary keys underlined. 


Q.58. Consider the following relation definition and sample data: 


ProjectID 

EmployeeName 

EmployeeSalary 

100n 

Adnan 

65000 

100 a 

Salman 

5100 

100b 

Salman 

51000 

200a 

Adrian 

64000 

200b 

adnan 

64000 

200c 

Amir 

28000 

200c 

Salman 

51000 

200d 

Amir 

28000 


PROJECT (Project!!T, EmployeeName, EmpluyeeSalary) 
where ProjectID is the name of a work project 

EmplayeeName is the name of an employee who works on that project 
EmployeeSa lary is the salary of the employee whose name is EmployeeName 

Assuming that all of the functional dependencies and constraints are apparent in data, which of 
the following statements is true? 

A. ProjectID -> EmployeeName 

FALSE: There are multiple Employee Names for each project, (see project 100A) 

B + ProjectID -) EmployeeSalary 

FALSE: There are multiple Employee Salaries for each project, (see project 100a) 

C. (ProjectID, EmployeeName) Employee Salary 

FALSE: Each employee's salary is always the same, regardless of the project, (see salman) 

D. EmployeeName -4 EmployeeSatary 

TRUE: An Employee Name always has the same Salary, (see safman) 

E. EmployeeSalary 4 ProjectID 

FALSE: There are multiple PiojcctIDs for a given Salary, (see Salary 51000) 

F. EmployeeSatary (ProjectID, EmployeeName) 

FALSE, There are multiple ProjectID and EmployeeName combinations for a given Salary 
(see Salary 51000j 

Answer these questions: 

CL What is the key of PROJECT? 

ProjectID and EmployeeName (Composite Key) 

IL Are all 1 urn-key attributes (if any) dependent on the whole key? 

No: EmployeeSalary is non-key attribute and it is dependent on EmployeeName only, 

L In what normal form is PROJECT? 

Project is in first normal form because it has no multi-valued attributes, (t is not in second normal 
form because it has a partial dependency. Key. ProjectlD+EmpIoyeeName but EmployeeName 4 
Em p luy eeSa 1 a ry. 

J. Describe two modification anomalies from which PROJECT suffers. 

Insertion Anomaly: It is not possible to add an Employee until Employee is assigned to a 
Project. Likewise, you cannot add a Project until and Employee is assigned to the Project. 
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K. 


L. 




N. 


Update Anomaly: If you want to change Salman's Salary you need to change three rows of 
data in order to change one Employee's salary. 

Deletion Anomaly: If Amir did not work on Project 200C and worked in Project 20OD only 
deletion of ProjectC would delete the fact that Amir's salary was 28000. 

Is PrajeetID a determinant? 

No 

Is EmployeeName a determinant? 

YES: EmployeeName EmployeeSafary 
Is (Project!D, EmployeeName) a determinant? 

No 

Is Employee Sal ary a determinant? 

it ■ In . tlliS CaSC ' n a PP ears that ]t can be a determinate because no two people have same salary 

Using logic however, one can assume that there is no business rule in a firm that says two people 
cannot have the same salary, J r t 

O. Does this relation contain a partial dependency? If so, what is it? 

**”*"*■ ™* key is pn ’ i “ t,D+Empioy “ Na ““ b “> 

P. Redesign this relation to eliminate the modification anomalies. 

PROJECT ( ProiectlD, EmplovccNamp ) 

EMPLOYEE (EmployecNarne, ErriployeeSalary) 

Q-59, Consider the following relation definition and sample data: 

PROJECT-HOURS Relation 


EmployeeName 

Pnojectld 

TaskID 

Phone 

Total Hours 

SALMAN 

Hi GOA 

B-l 

788792 

12 

SALMAN 

10GA 

P-1 

788792 

12 

SALMAN 

200B 

8-1 

788792 

12 

SALMAN 

200B 

rp-i 

788792 

12 

ADNAN 

100 A 

C-l 

788988 

26 

ADNAN 

200A 

C-l 

788988 

26 

I ADNAN 

200D 

C-l 

788988 

26 


A. 

B. 

C 

D* 

E. 

F. 


PROJECT-HOURS (EmployeeName, ProjectID, TaskID, Phone, TotalHours} 
where EmployeeName is the name of an employee 
ProjectID is the name of a project 
1 askID is the name standard work task 
Phone is the employee's telephone number 
TotalHours is the hours worked by the employee on this project 

Hal-, wi ■ a " ° f lhe ftmcliona! dependencies and constraints are apparent in this 

data, which of the following statements is true? ^ 

EmployeeName ProjectID 

NO: There are multiple ProjectIDs for each EmployeeName 
EmployeeName -»-» ProjectID 

YES: Each EmployeeName has three or more ProjectIDs 

EmployeeName -> TaskID 

NO: There are multiple TaskIDs for each EmployeeName 
EmployeeName -»-» TaskID 

YES: Salman has multiple (2) TaskIDs 
EmployeeName Phone 

YES: Each EmployeeName has exactly one Phone value 
EmployeeName TotalHours 

YES: Each EmployeeName has exactly one TotalHours value 
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G. (Employee Name, ProjectID) -> Totolfiours 

YES: It is true based on fourth assumption. Looking at data only, it is more probable that 
E mp 1 oyeeN a me TotalHours. It is because Total Hours is same for EmployeeName regardless of 
ProjectID. 

H* (EmployeeName, Phone ) -> TaskID 

N t O: I here are multiple TaskIDs for a given EmployeeName, Phone combination 

I* ProjectID 4 TaskID 


NO: There are multiple TaskIDs for a given ProjectID 

J. TaskID ProjectID 

NO: There are multiple ProjectIDs for a given TaskID 
Answer these questions: 

K. What are all of the determinants? 

EmployeeName -> Phone 
EmployeeName -> -> TaskID 
Employ eeName, ProjectID 4 Total Hours 

L. Does this relation contain a partial dependency? If so, what is it? 

YES, it contains a partial dependency. The key is I mployeeName i ProjectID + TaskID but 
EmployeeName Phone. So there is a partial dependency. 

M. Does this relation contain a multi-value dependency? If so, what are the unrelated attributes? 



^ I S. The related attributes are ProjectID and LisklD. EmployeeName ProjectID and 
EmployeeName -> -> TaskID 

What is the deletion anomaly that this relation contains? 

(I Employee Salman no longer has TaskID FH two rows must be deleted, Row l and Row 
f he deletion of one fact requires deletion or two rows. 

How many themes does this relation have? 

It would appear that there are at least three themes, 1) Employees and their Tasks 2} 
Employees and their Phone Numbers and 3) Employees and hours worked on a project. 
Redesign this relation to eliminate the modification anomalies. How many relations did you 
use? How many themes does each of your new relations contain? 

EMPLOYEE (Em pioveeName. Phone) 

I:\1PLOYEE_TASKS (Em ployeeName, TaskID ) 

PROJECT-1IOUR5 {EmployeeName, ProjectID, TotalHours) 

Three relations are required, one for each theme. Each relation now carries one theme 



30 ° 


2. The 

£-l| 

3. A ta 


d. Cell 


c. Pivot table d. Index table 


1* The columns of a table correspond to: 

a. Table b. Record c . Field 

The foreign key is found in: 

Parent table b. Dependent table 

table must have: 
a. Primary key b. secondary key c. Composite key d. Sort key 

4, A two-dimensional table of data is called a: 

A. Group b. Set c. Declaration d. Relation 

5. A table is perceived as two-dimensional structure composed of: 

a. x and y co-ordinates b. Matrix elements 

e. Rows and columns d. Intersection of data 

6* A relation is analogous to a: 
a* File b. Field 


c. Record 


d. Row 
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8 . 

9, 

10 


A elation is also known as: 
a. Fable b. Tuple 

An allribute is also known as a: 
a - Table b. Relation 

A row of a relation is called a (n): 
a. Attribute b. Entity 


c. Relationship 


cF Attribute 


c. Row 


d. Reid 


II 

12 - 

13 , 


14. 


15. 

16. 

17. 

18 . 

19, 

20 , 


o' 21 . 


22. 


A - c Fuple d + Both a and c 

is caTled"' PlaCC ' thing ' evem ' ° r COnditi0n about which data is in the database 

a. Attribute b. Field c. Record d. Entity 

A category of data or information that describes an entity is called a<n): 

^Attribute b. Data item c. Record. d. Tuple 

Wh.ch of the following is NOT a general characteristic of relations? 

c Tlie order iS f Un '^ U ° • b. The order of columns is significant 

c The order of rows is insignificant d. Columns are all elemental or atomic 

An index can be used to: 

a. Improve the performance of the database 

b. Document the structure of the database itself 

d J ' 1Kl ciL T'’ t?nder “'>' for application programs 

Which of the following arc properties of relations? 

a. Each attribute has a unique name 

b. No two rows in a relation are identical 

c. There are no multivalued attributes in a relation 

d. All of the above 

A key is: 

c .1“ on,v one i ,mporam “ * *— 

Which of the following describes the primary key? 

a. It must be unique b. It helps in indexing of a large database 

c. it makes sorting quicker d. All of the above 

Which of the following is NOT a good primary key’ 

^Social secu„,y„„ m be, b. Order number encode d. Student ID number 

Mow many primary keys can a table have? 

aATne b. At least one. but not more than two c . Between I and 5 d. No limit 

Which of the following should be a primary key’ 

a. A person's last name b. An employee's salary 

c. A customer's ID numberd. A salesperson's region 

Which field listed below is the most appropriate primary key’ 

a. A person's name b. A person's street address 

qA P ™" * b ' r ' h «**> *■ A person's Sodal Secuniy Number 

same i t,” ° f *** f “ » hich "tore than one record may have the 

same combination of values is called: * ave me 

a. Secondary key b. Index c. Composite key d. Linked key 

A candidate key is: 

tie Primary key 

b- The primary key selected to be the key of a relation 

c. An attribute or group of attributes that can be the primary key 
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24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38 . 

39. 

40. 

41. 

42. 


An attribute in a relation of a database that serves as the primary key of another 
relation in the same database is called a: 

a. Global key b, Link key c Foreign key ± None 

A primary key that consists of more than one attribute is called a: 

a. Foreign key b. Composite key c. Multivalued key ± Global key 

In 3NF, which form of dependency is removed? 

a. Functional b. Non-functional c. Associative d. Transitive 

In relational database, table is also called: 

a ‘ Tu P ,e b. Relation c. File d. Schema 

In 3NF, a non-key attribute must not depend on a: 

a. Non-key attribute b. key attribute c. Composite key d. Sort key 

. Different attributes in two different tables having same name arc referred to as: 

a. Synonym b. 1 iomonym c, Acronym d. Mutually exclusive 

■ Every relation must have: 

a ' Pnmar y key b. Candidate key c. Secondary key d. Mutually exclusiveness 

The entity integrity rule states that: 

a. No primary key attribute can be null b. Each entity must have a primary key 

c. Primary key must have only one attribute. d. None 

A rule that states that each foreign key value must match a primary key value in 
the other relation is called: 

a. Referential integrity constraint b. Kev match rule 

c. Entity key group ruff d. Poreign/primary match rule 

I wo or more attributes having different names but same meaning are called: 
a. Homonyms. b. Aliases c Synonyms d. Alternate attributes 

A constraint between two attributes is called a(n): 
a. Functional relation b. Attribute dependency, 

c. Functional dependency. d. Functional relation constraint. 

I he attribute on the left-hand side of the arrow in a functional dependency is: 
a. C andidate key b. De^rminant c. Foreign key d. Primary key 

The goal of normalization is to: 

a. Get stable data structure b. Increase number of relation c. Increase redundancy d. None 
A relation is in 2NF if it is in INF and all its non-key attributes arc: 
a. Dependent on part of the primary key b. Dependent on the entire pnmary key 
Independent of the primary key d. Independent of any other relation 

In 2NF, which form of dependency is removed? 

a. Functional b. Partial c . Associative d. Transitive 

Which of the following are anomalies that can be caused by redundancy in tables? 

a. Insertion b. Deletion c. Modification d. All 

A functional dependency between two or more non-key attributes is called: 

a Partial functional dependency b. Partial non-key dependency 

c. Transitive dependency d. None 

Which of the following anomalies result from a transitive dependency? 
a. Insertion b. Modification c . Deletion d. All 

A relation is in third normal form if it is in second normal form and: 
a. Dependent on part of the key b. Dependent on all of the key 

'■ ^dependent ol the key d. Has no transitive dependencies 

A relation that contains minimal redundancy and allows easy use is called: 
a. Clean. b. Simple. c. Complex. d. Well-structured. 
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44. 


43. The INF describes the tabular format in which; 

a. All the key attributes are defined b, No repeating groups in the fable 

c. All attributes are dependent on the primary key d. All 
In a functional dependency, the determinant: 

a. Will be paired with one value of the dependent attribute 
b + May be paired with one or more values of the dependent attribute 

c. May consist of more than one attribute 

d. a and c 




45. When the determinant contains two attributes: 

a. The first attribute determines the dependent attribute 

b. The second attribute determines the dependent attribute 

c. Both attributes determine the dependent attribute 

d. Either the first or second attribute determines the dependent attribute 

46. An anomaly in a relation is: 

a. An unusual data value 

b. A duplicate data value caused by changing the data 

c. An undesirable consequence of changing the data 

d. An error in the design 

47. Restrictions on operations on a relation arc called; 

a. Deletion anomalies h. Insertion anomalies 

e. Modification anomalies d. Referential integrity constraints 

48. The normalization process generally: 

a. Reduces the number of relations 

b. Increases the number of relations 

c. Reduces the number of functional dependencies 

d. 1 n c rea ses the nu mber of functi ona I dependent ics 

49. A relation is automatically in: 

a. First Normal Form b. Second Normal Form 

c. Third Normal Form d. Royce-Codd Normal Form 

50. A relation is in domain/key normal form if: 

a. Every key of relation is a logical consequence of definition of constraints and determinants 

b. Every key of relation is a logical consequence of definition of constraints and domains 

c. Every constraint on relation is a logical consequence of definition of keys and determinants 

d. Every constraint on relation is a logical consequence of definition of keys and domains 

51. Which of the following is TRUE from functional dependency shown as (A, B) 

<C, D)? 

a. A is the determinant of C b. A and R together are determined by C and D together 

c. A and B together determine D d. C and D together determine A 

52. What is the highest normal form a relation is in if every determinant is a candidate 

key? 

a. First b. Second c Third d. BCNF 

53. A relation is considered a: 

a. Column b. One-dimensional table, 

c. Two-dimensional table d. Three-dimensional table 

54. A functional dependency is a relationship between or among 

a. Tables b. Rows c Columns d. Attributes 

55. Which of the following is a group of one or more attributes that uniquely 
identifies a row? 

a. Key b. Determinant c. Tuple 


d. Relation 
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56. For some relations, changing the data can have undesirable consequences, called: 

a. Referential integrity constraints. b. Modification anomalies 

c. Normal forms d. Normal forms 

57. When the values in one attribute must exist in another attribute, it is called: 

a Transitive dependency b. Insertion anomaly 

c. Referential integrity constraints d. Normal forms 

58. The different classes of relations and the techniques for preventing anomalies arc 
called: 


a. Normal forms b. Referential integrity constraints 

c. Modification anomalies d. None of the above 

59. Two or more attributes or attribute collections that can be a key are called 

a. Candidate keys b. Determinants c . Primary keys d. BCNF 

60. A relation is in this form if it is in BCNF and has no multi-value dependencies 

a. Second b. Third c. Fourth d. Domain/key normal form. 

61. If attribute A determines attribute B and B determines A, the values of the 
attributes have this relationship: 

a. One-to-one b. Many-tn-one c. Normalized d. Many-to-many 

62. If attribute A determines B but B docs not determine A, the relationship among 
their data values is: 

_r\\N 

jfoQy 

a. One-to-one relationship b. Many-to-one relationship 

c. Normalized relationship d. Many-to-many relationship 

63. One solution to the multi-value dependency constraint problem is to: 
a. Split relation in two relations, each with a single theme b. Change the theme 

c. Create a new relation _ d. Add a composite key 

64 - In -— normal form, any multi-valued attributes have been removed: 
a - Flrst b Second c. Fourth d. Fifth 

65. A relation is in fourth normal form if it is in BCNF and it has no: 

a. Deletion dependencies. b. Transitive dependencies. 

c. Multi-value dependencies d. Partial dependencies. 

66. A partial functional dependency (FD) means that: 

a. Some attributes of an entity are not known 

b. Not all attributes on right-hand side of FD are necessary 

c. No dependency exists in the entity 

d. Not all of the attributes on the left-hand side nf the FD are necessary 

67. The anomalies addressed by moving from BCNF to 4NF generally deal with: 

a. Excessive updates and redundancy of data for each entity 

b. Inability to uniquely identify an entitv 

c. Inability to reconstruct relations onceth-y have been decomposed. 

d. Creation of identical rows in a relation 

eX)^ 

5© u 

68. In general, a row in a relation should have ail of the data about 

a. One instance of the relation's theme b. Each instance of the relation's theme 

c Every instance of ihe relation's theme d. No instance of the relation's theme 

Which of the following is a requirement of 3NF? 

a. Must contain a partial dependency. b. Must contain a composite. 

70 ^ tranS ‘ tlVe de P endend ® Must contain no partial dependencies 

70. Which is TRUE from functional dependency shown as A -> (X, Y)7 

a. X is functionally dependent on A b, A determines Y 

l M?:, ST 4 * “ d Y “>““3' A 
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71. Which of the following should not be placed in a relational table? 

a* Entity b. Attribute c Relationship d, Repeating group 

72. In BCNF, every_in a tabic is a candidate key, 

a. determinant b. entity e. primary key d. atomic attribute 

73. An index: 

a. Makes retrievals faster b. Is always generated for a primary key 


c, Increases the space needed for the database 


d. Both a and b 


74. A 3NF violation means: 

a. An attribute in the table can have several values in one record 

b. An attribute in the table depends on only one part of a concatenated key 

c. An attribute in the table belongs in another entity 

d. The table has no primary key 



75. Normalization: 

a. Identifies incorrect referential integrity 
c. Identifies incorrect cardinality 

76. Normalized databases 

a. Are designed for efficient update 
Remove data redundancy 

77. A relation is not allowed to have: 
a. Two columns with the same values 

c. Two columns with the same names 


b. Identifies incorrect placement of attributes 
d. identifies incorrect foreign keys 

b. Remove key /foreign key redundancy 
d. Both a and c 

b. Two columns with the same domain 
d, None of these 


.Answers 


1. c 

2. b 

3. a 

4. d 

5. c 

6. a 

7. a 

8. d 

9. c 

10. d 

11. a 

12. b 

13, a 

14. d 

15. a 

16. d 

17. c 

18. a 

19. c 

20. d 

21. a 

22. c 

23. c 

24. b 

25. d 

26. b 

27. a 

28. b 

29, a 

30. a 

31. a 

32. c 

33. c 

34. b 

35. a 

36. b 

37. b 

38. d 

39. c 

40. d 

41. d 

42. d 

43. d 

44. d 

45. c 

46. c 

47. d 

48. b 

49. a 

50. d 

51. c 

52. d 

53. c 

54. d 

55. a 

56. b 

57. c 

58. a 

59. a 

60. c 

61. a 

62. b 

63. a 

64, a 

65. c 

66. d 

67. a 

68, a 

69. c 

70. e 

71. d 

72. a 

73. d 

74. c 

75. b 

76. d 

77. c 
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A relation is a three-dimensional table 

A characteristic of a relation is that the cells of the relation hold a single value. 

A characteristic of a relation is that the rows of a relation may hold identical values 
The columns of a relation are sometimes called "tuples." 

Keys are always unique 

A tuple is a group of one or more columns that uniquely identifies a row 
A row can be uniquely identified by a key 
A key can be composed of a group of attributes taken together 
It is possible to have a relation that does not have a key 

Attribute V is functionally dependent on attribute X if value of X determines value of Y 
The functional dependency A -> B means that value of A can be determined from value of B. 

In the functional dependency shown as A B, B is the determinant 
Functional dependencies can involve groups of attributes 

A determinant of a functional dependency may or may not be unique in a relation 
Normalization is the process of splitting a relation into two or more relations. 

A functional dependency is a relationship between or among attributes* 

The known or given attribute is called the determinant in a functional dependency. 

The relationship in a functional dependency is one-to-one (1:1). 

The selection of the attributes to use for the key is determined by the database programmers.. 

A deletion anomaly occurs when deleting one entity results in deleting facts about another 
entity* 

An insertion anomaly occurs when we cannot insert some dgta into the database without 
inserting another entity first. 

Modification anomalies do not occur in tables that meet the definition of a relaLkm. 

A table of data that meets the minimum definition of a relation is automatically in first normal 
form. 

A relation is in first normal form if ail of its non-key attributes are dependent on part of key. 

A relation is in second normal form if all of its non-kev attributes are dependent on entire key, 
A relation can be in third normal form without being in second normal form. 

Fifth normal form is the highest normal form. 

Normalization decomposes relations to produce small, well-structured relations 
A determinant is a constraint between two attributes or sets of attributes 
A determinant is an attribute or set of attributes that uniquely identifies a row in a relation. 

A determinant of a functional dependency will always be unique in a relation. 

A functional dependency is a relationship between or among attributes. 

Every relation has at least one key 

Classes of relations and the techniques for preventing anomalies are called normal forms.. 

A relation is in 4th normal form if it is in normal form and has no transitive dependencies. 

A relation is in BCNF if every determinant is a candidate key. 

A key is a unique identifier of an attribute 

If two attributes functionally determine each other, the relationship of their data values is one 
to many. 

if two attributes have a one-to-one relationship, they functionally determine each other 

If A determines B and B does not determine A, the relationship among their values is many-to- 
many. 

If attribute A determines B but B does not determine A, the relationship among their data 
values is many tu one 

Normalized relations avoid modification anomalies. 

Anomalies can be removed by splitting the relation into two or more relations 
When a key of one relation is stored in a second relation, it is called a foreign key 
A null value is an attribute value that has never been supplied. 
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46. If A -> B and B -> A, then A and B have a many-to-many attribute relationship. 

47. Fifth normal form deals with obscure problems with transitive dependencies 

48. A relation is in 4NF if it is in 3NF and contains no multi-value dependencies. 

49. A relation can have only one candidate key 

50. A relation is m 3NF if it is in 2NF and contains no transitive dependencies 

51. A transitive dependency exists when a non-key attribute is determined by only part or the key 

52. Relations that have a composite key and are in INF are automatically in 2N1. 

53. Any table that meets the definition of a relation is in 2NF 

54. Relations are classified into "normal forms" based on the types of modification anomalies that 

they are vulnerable to _ 

55. Breaking a relation into two or more relations may create the need for a referential integrity 

constraint to be defined 

56. If a table meets minimum definition of a relation, it has an effective or appropriate structure. 

57. Functiona I dependencies can involve groups of attributes 

58. It is possible to have a relation that does not have a key. 

59. Indexes makes the searching of a record faster 

60. One property of a relation is that each attribute within a relation has a unique name. 

61. In 2NF, every non-key attribute must depend on the key attribute. 

62. Partial dependencies are removed in 3NF. 

63. The database is normalized to avoid certain database anomalies. 

64. A database anomaly leads the database on to an inconsistent state. 

65. Relational models view the data as part of a table or collection of tables in which all 
key values must be identified. 

66. Normalization produces a lower normal form. 



1. T 

2. T 

3. F 

—T~f", 

5. F 

6. F 

7, T 

8. T 

9. F 

10. T 

U. F 

12. F 

13. T 

14. T 

15. T 

16. T 

17. T 

18. F 

19. F 

20. T 

21. T 

22. F 

23. T 

24. F 

25. T 

26. F 

27. F 

28. T 

29. F 

30. F 

31. F 

32. T 

33. T 

34, T 

35. F 

36. T 

37. F 

38- F 

39. T 

40. F 

41. T 

42. T 

43. T 

44. T 

45. T 

46. F 

47. F 

48. T 

49. F 

50. T 

51. F 

52. F 

53. F 

54. T 

55. T 

56. F 

57. T 

58. F 

59. T 

60. T 

61. T 

62. F 

63. T 

64. T 

65. T 

66. F 















































































Chapter Overview 


6.1 Database Design using E-R Model 

6.1.1 Converting Entities into Relations 

6.1.2 Converting Composite Attributes 

6.1.3 Converting Mufti-valued Attributes 

6.1.4 Converting Weak Entities 

6.1.5 Converting Binary Relationship 

6.1.5.1 Binary One-to-Many Relationship 

6.1.5.2 Binary Many-to-Many Relationship 



True / False Questions 
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6.1 Database Design using E-R Model 

E-R mode] represents different things as entities. The connections among different 
entities are represented by relationships. These entities and relationships can be transformed 
into relational model. This model can be used to design the database using relational mode 1 

6.1.1 Converting Entities into Relations 

The process of converting entities into relations is very simple. In this process, the 
name of entity becomes the name of relation and attributes of entity becomes the fields of 
relation. After this simple conversion, the relation is examined according to the normalization 
criteria. The relation can be modified if it does not satisfy the rules of normalization. 

The following are some vocabulary that are commonly used. Note the different terms 
used depending on the model being discussed. 


ER Model 

Relational Model 

Database 

Traditional Programmer 

Entity 

Relation 

Table 

File 

Entity Instance 

Tuple 

Row 

Record 

Attribute 

Attribute 

Column 

Field 

Identifier 

Key 

Key 

Key (or link) 
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Example 

Following example explains Lhe process of converting an entity into a relation: 



Figure: EMPLOYEE entity 


(EmployeelD 


Name 


Address 


Birthdatc) 


Figure: EMPLOYEE Relation 

In the above example, EMPLOYEE entity is converted into relation. The attributes of 
the entity are fields of the relation. The data model describes EmployeelD as an identifier and 
is underlined. The above relation is using EmployeelD as primary key for the relation. 

6.1.2 Converting Composite Attributes 

If an entity contains composite attribute, each part of the attribute is represented by a 
separate field in the relation. 

Example 

The following E-R model contains a composite attribute Address. Different parts of this 
attributes are used as fields in Lhe relation. 
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Figure: EM PLOY EH entity 


1 (EmploveelD 

Name 

Birhtdate 

Street 


Country 


i® 




Figurei EMPLOYEE relation 

6.1.3 Converting Multi-valued Attributes 

The attribute is represented in a separate relation if an entity contains multi-valued 
attribute. 

Example 

The following E-R model contains a multi-valued attribute Skills. This attribute is 
represented in a second relation. 



Figure: EMPLOYEE entity with multi-valued attribute Skills 



Tire second relation SKILLS is using EmployeelD and Skill as composite key. It may 
contain many rows. Each row will contain a single skill of the employee. 
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6.1.4 Converting Weak Entities 

A weak entity does exist independently. It depends on the existence of another entity 
known as identifying owner. When entities are converted into relations, first of all a relation 
for the identifying owner is created. A separate relaLion is created for each weak entity and 
attributes of weak entity become the fields of the relation. The weak entity relation is 
connected with the identifying relation, the primary key of identifying relation is used as 
foreign key in the weak entity relation. 



Figure: Weak entity CHILD 


e'o 0 


nVS 





PersonlD 

Name 


L 7i 

'L 


Child Name PersonlD Birthdate 




Figure: PERSON and CHILD relation 


e'o 0 




6.1.5 Converting Binary Relationship 

The process of representing relationships depends upon two things: 

1. Degree of relationship 

2. Cardinality of relationship 

6.1.5.1 Binary One-to-Many Relationship 

One-lomany relationship of ER model is represented in relations by performing the 
following two steps: 

1, Create a relation for each of the two entity types participating in the relationship 

2. Include the primary key of the entity on one-side of the relationship as a foreign key 
in the relation that is on the many-side of the relationship. 



Figure: Binary One-to-Many Relationship 
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Figure: Relations in Binary Onc-to-Many Relationship 

6.1.5.2 Binary Many-to-Many Relationship 

Many-to-many relationship of ER model is represented in relations by performing the 
following steps: 

1. Create two relations A and B for each of the two entity types participating in the 
relationship 

2. Create another relation C that contains primary keys of relations A and B as foreign 
key. These attributes become the primary of the relation C. 




Figure: Binary Many-to-Many Relationship 


STUDENT 


STU-SUB 


SUBJECT 







Hgure. Relations in Binary Many-to-Many Relationship 

6.1.5.3 Binary One-to-One Relationship 

One-to-one relationship of ER model is represented in relations by performing the 
following two steps: 6 

1 ' ^ 3 J relatio11 for each of thc Lwo entity types participating in the relationship 


2 . 


Include Lhe primary key of the first relation as a foreign key in the second relation. 













































Figure: Relations in Binary one-to-one relationship 

6,1.6 Unary Relationships p ' 

Unary relationship exists between the instances of same entity types. It is also known 
as recursive relationship. Unary one-lo-many relationship of ER model is represented in 
relations by performing the following two steps: 

1. Create a relation to represent the entity type. 

2. Add another field as foreign key in the same relation that references the primary key 
of the relation. The foreign key must have the same domain as the primary key. 


eO° 



“o—- uitaiy niuf-io-numy remnonsrup 

6.1.7 Ternary Relationships 

1 emary relationship exists between the instances of three entity types. Ternary 
relationship of ER model is represented in relations by performing the following two steps: 

1 . Create a relation for each entity type participating in the relationship. 

2 . Create an associative relation to represent the link between three entities. 
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^qY The primary key of associative relation consists of primary keys of liiree entities in the 
relationship. The attributes of associative entity type become attributes of the new relation. 



PATIENT 

DOCTOR 

PATIENT-TREATMENT 


Figure: Ternary relationship 


PatienUD 


Name 


Address 


pV- 


TREATMENT 


( DoctorlD 

Maine 



t. 


n 




PatientID 

DoctorTD 

TreatmentlD 

Date 

Details 

r 





TheatmentID 

Description 



& 


Figure: Relations in Ternary relationship 

6.1.8 Supertype/Subtype Relationships 

Supertype/subtype relationship of ER model is represented in relations by performing 
the following steps: 

1 . Create a separate relation for supertype and for each of subtypes. 

2. The relation for supertype consists of the attributes which are common in all 
members. Assign a primary key to the super type relation. 

3. The relation for each subtype consists of the attributes, which are unique to that 
particular subtype. The primary key of the subtype will be similar to the primary key 
of the supertype, 

4. Assign one or more attributes of the super type to work as the subtype discriminator. 
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STUDENT 


EMPLOYEE 


Figure: Super type/Sub type relationship 



PERSON 

_^ Pers 

j 

cnID 

L 

Name 

Email 

STUDENT 

StudentID 

Roll No 

| Class 

0 Y$-V\ 

EMPLOYEE 

- EmpID 

-- 

SaW | 


Figure: Supertype/Sub type relationship 


Short Questions 


Q.l. How is the relationship between entities represented in the relation data Model* 

Relationships between entities are represented by foreign key values in one relation that match 
primary key values in another relation. 

Q2. How do you represent a 1:M unary relationship in a relation data Model? 

A i;M unary relationship is represented by a recursive foreign key whose values reference the 
primary key values of the same relation. 

Q3* How do you represent a M: N unary relationship in a relation data Model 

An M:N ternary relationship is represented by a new associative relation whose primary key 
consists of the primary key attributes of the participating entity types. 

,4, Describe how the following components of an E-R Diagram are transferred to 
relations 

a) Regular entity type 

b) Relationship (i:M) 

c) Relationship (M:N) 

d) Re la Hon ship (superty pe / su b t y pe) 

e) Multivalue attribute 

f) Weak Entity 

g) Composite Attribute 
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a. Regular entity type: Each entity type is transformed to a simple relation. Each simple attribute of 
the entity type becomes an attribute of the relation. 

b. Relationship A relation is created for each of the two entity types participating in the 

relationship. The primary key attribute of the entity on the one-side of the relationship becomes a 
foreign key in the relation on the many-side of the relationship. 

c. Relationship (M:N): A new relation is created to represent this relationship. The primary key for 
each of the participating entity types is included in this new relation. 

d Relationship (supertype/subtype): A separate relation is created for the supertype and each of its 

subtypes. The primary key of the supertype is assigned to each subtype, as well as attributes that are 
unique to the subtype, 

e. Multivalued attribute: A new relation is created to replace the multivalued attribute. The primary 
key oi this new relation consists of two attributes: the primary key of the original relation, plus the 
multi va lued a 11 ri bu te i tse I f. 

f. Weak entity: A new relation is created corresponding to weak entity. The primary key of this relation 
consists of the primary key of the owner relation, plus the partial identifier of the weak entity type. 

e. Composite attribute: I he simple component attributes of the composite attribute are included in the 
new relation 

Q.5. Transform each of the following ER diagrams into a relational schema showing the 
relation names, their attributes and foreign kev to primary key links* 

1 1 S-T 


,oVS 




CgtodenTlD^ ^ ('Name) 

Student 
Student 



b) 


Student ID 

Name 


Stude nt_p ho ne_Numbe tj. 




Student-ID 

Phone number 1 


■ V 



I Umt_price~| 


Custom er-ID 

. » 

Name 

Address 

Order 

\ 


Product-H) 

Customer ED 

Quantity 
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Q.6, Transform the following ER diagrams into a relational schema showing the relation 


e'o 0 ' 


e'o° 







Employe e-ID 

Name 

Address 

Assigned-to , 

r 

Employee-ID 

Prei-DD 

Billmg-P.ate 

Project 

Proi-S) 

Name J Start date 




rue / False 


_ 


e'o° 


0 V5> 


h 

2 . 

3. 

4. 

5 . 

6. 

7 . 

•9 V 


Each entity type is transformed to a simple relation. 

An M:N ternary' relationship is represented by a new associative relation whose primary key 
consists of the primary key attributes of the participating entity types. 

If an entity contains composite attribute, each part of the attribute is represented by a separate 
field in the relation 

In 1:M relationships, the entity on the one-side of the relationship becomes a foreign key in the 
table of the many-side of the relationship. 

Ternary relationship exists between the instances of three entity types 
Unary relationship exists between the instances of different entity types 

If an entity contains multi-valued attribute, the attribute is represented in a separate relation. 


Answers 
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T 

2. 

T 

3. T 

4. T 

5. 

T 

6. 
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7.1 Introduction 

Semantic object model is a graphical representation of a system. It is also used to 
describe the elements of a system and their relationships with one another. Semantic object 
model represents different things as objects. This model can be used to design the database 
using relational model. 

7.2 Mapping Simple Objects 

A simple object is a semantic object that contains only single-valued, non-object 
attributes. For example, the following figure shows a simple object COMPUTER. This object 
contains four attributes but none of the attribute is multi-valued and none is an object 
attribute. So this object is called a simple object. 


Figure: Simple Object COMPUTER 

The mapping of simple objects is very simple. The attributes of object become the fields 
of relation. The attribute that identifies the object becomes the key of the relation. In semantic 
object model, identifier attribute is represented with underlined ID. If semantic object model 
contains no identifier, it should be created by adding a new attribute in relation or combining 
two or more existing attributes. The above simple object will be mapped as follows: 

COMPUTER ( SerialNumber, Brand, Model, Processor, Memory, Cost) 

Note: The underlined field indicates that the field is used as primary key. 

7.3 Mapping Composite Objects 

A composite object is a semantic object that contains one or more multi-valued, non- 
object attributes. For example, the following figure shows a composite object EMPLOYEE. 
This object contains a multi-valued attribute Review so it is called a composite object. 


Figure: Composite Object EMPLOYEE 

a composite object, one relation is created for the base object and an 
created for repeating group attribute. The above composite object 
a repeating group attribute Review. So it will be mapped into two 



While mapping 
additional relation is 
EMPLOYEE contains 
relations. 



EMPLOYEE 

ID EmpN umber n 
PhoneNumber 1.1 
Review 
Review Comments 1.1 
Review Date t,i 




COMPUTER 
[D SenalNumber i.i 
Brand i_i 
Model 1.1 
Processor^ 
Memory 1.1 
Costal 
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EMPLOYEE ( EmpNumber. Phone) 

REVIEW { EmpNumber, ReviewDate. ReviewComments) 

Referential Integrity Constraints: EmpNumber in REVIEW must exist in 
EmpNubmer in EMPLOYEE 


Note: The underlined field(s) indicates that the field is used as primary key. The italic 
field(s) indicates that the field is used as foreign key. 

7,4 Converting 1:1 Compound Objects 

A compound object is a semantic object that contains at least one object attribute. The 
following compound objects are related with 1:1 relationship. It means that one employee can 
have only one computer and one computer can be assigned to only one employee. 


EMPLOYEE 
ID EmpNumber 
Phone Number 1.1 


>do G 




Li 


COMPUTER 


11 






COMPUTER 
ID SerialN timber n 
Brand 11 
Modelii 
Processor^ 
Memory i.i 
Cost i.i 


EMPLOYEE 


11 


Figure: 1:1 Compound Object STUDENT 

EMPLOYEE ( EmpNumber, Phone, SerialNumber) 

COMPUTER (Se ri a I N umb e r, Brand, Model, Processor, Memory, Cost) 

• Referential Integrity Constraints: SerialNumber in EMPLOYEE musL exist in 
SerialNumber in COMPUTER 

Another way to create two relations is as follows: 

EMPLOYEE ( EmpNumber. Phone) 


COMPUTER (SerialNumber. Brand, Model, Processor, Memory, Cost, Enu>N umber) 

• Referential Integrity Constraints: EmpNumber in COMPUTER must exist in 
EmplNumber in EMPLOYEE 

>0[0^ 7 *5 Converting 1:N Compound Objects 

A compound object is a semantic object that contains at least one object attribute. For 
example, Lhe following figure shows a compound objects PROJECT and COMPUTER The 
relationship of PROJECT and COMPUTER is 1 :N (One-to-Many), it means that one PROJECT 
may have many COMPUTERS. 
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PROJECT 


ID 

ProNumben.i 
ProjectName i_i 

: $ S 


COMPUTER 

1:M 




-__ 


COMPUTER 

ID SerialNumbern 
Brand i-i 
Model i,i 
Proeessorii 
Memory i.i 
Gosti.i 


PROJECT 


1:1 


Figure: 1:N Compound Object 

In order to convert 1:N compound object, one relation is created for the object on one 
side and one relation is created for the object on many side. 

PROJECT (ProN umber, ProjectName) 


»0 


0 ¥S 


. 


COMPUTER (Serial-Number. brand. Model, Processor, Memory, Cost, ProN umber) 


Referential integrity Constraints; 
ProNubmer in PROJECT 


ProN umber in COMPUTER must exist in 

. 0 a'P° u 

7.6 Converting M:N Compound Objects 

In order to convert M:N compound objects, we define three relations. One relation is 
created for each of the objects and a third relation is used as intersection relation, The 
intersection relation represents the relationship of the two objects and consists of the keys of 
both its parents. 


COMPUTER 

ID SerialNumberi.i 
Brand 1.1 
Model i.i 
Processor i.i 
Memory 1 1 
Cost it 


eO° 


,oYS-M 


SOFTWARE-PACKAGE 


SOFTWARE-PACKAGE 

ID Brand 1.1 
ID Product i.i 


COMPUTER 


ON 






Figure: M:N Compound Object 
COMPUTER (ScrialNumber. Brand, Model, Processor, Memory, Cost) 
SOFTWARE-PACKAGE fBrand. Product 

COMPUTER-SOFTWARE-PACKAGE-INT (SmnlNumber, Brand, Product) 

Referential Integrity Constraints: SerialNumber in COMPUTER-SOFTWARE- 
PACKAGE-INT must exist in SerialNumber in COMPUTER 
(Brand, Product) in COMPUTER-SOFTWARE-PACKAGE-INT must exist in (Brand, 
Product) in COMPUTER 
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7.7 Mapping Hybrid Objects 


F “ — •» 'ollowtas 

creating one relation for each main object A separate relation will be created for Personnel ' 


MILITARY-BRANCH 

ID BranchID %\ 



BranchChief 1,1 
Personnel 




SOLDIER 

i.i 


Unit i.i 






IN 


SOLDIER 

ID ID Number i.r 
Name 1.1 
Rank n 
Speciality o.i 


military-branch 


i.i 


ev 


iO 


Figure: Hybrid object 

cn, n njp Ce ? f OLDIER can onI > be assigned to one MILITARY-BRANCH each instance «f 
SOLDIER relates to only one MILfTARY-RRAjsjru n ' instance nr 

c n cryi nrcD T Li AK Y ■BKANC.H, but there are many soldiers in Lhp Armv 

appears many times within that one instance of MILITARY-BRANCH. 

MILITARY- BRANCH (BranchID. BranchChief) 

SOLDIER (i DNumber. Name, Rank, Specialty) 

PERSONNEL ( BranchID. IDNumber. Unft) 

Referential Integrity Constraints: Branchldentifier in ASSIGN ED-PERSON NET 

must exist in Branchldentifier in BRANCH-OF-MILITARY 

• ID-Number in ASSIGNED-PERSONNEL must axis, in ID-Number in SOLDIER 

7.8 Mapping Association Objects 

then dC, T r f la ‘ kmShiP f ° r “ Ch ° f •>» th ™ Ohiecis, and 

compound objects * P S he " bjeCtS Using one of thft strate gies used with 


Vsj Li 




PATROL 

ID PatrolID i.i 




SOLDIER 


SOLDIER 


StartDate « 
StartTime 1.1 
Remarks « 


u 


i.i 


ROUTE 
ID RoutelDn 
N ams i.i 


PARTROL 


IN 


OFFICER 


ID 

Office rID i,i 
Name 1.1 



PARTROL 

Uf 

— 




Figure: Association object 

PATHOL (PatrolID, Ho«MD, OfficerlD, Star,Date, SiariTime, Remarks) 
ROUTE (RoutelD, Name, Route) 
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e'o 0 


0 yS;V 


OFFICER (OfficerlD, Name) 

Referential Integrity Constraints: RoutelD in PATROL must exist in RoutelD in 
ROUTE 

* OfticerlD in PATROL must exist in OfficerlD in OFFICER 

7.9 Mapping Super/Subtype Objects 

To convert super/subtype objects, one relation is defined for the super object and one 
relation for each subtype objects. The key of each subtype relation is the key of parent 
relation. 


=to° 


oVS-'P 




SOFTWARE 

ID SoftwarelD i.i 
SerialNumber n 
Type i.i 
SubType n 


WORD-PROCESSOR 


SPREADSHEET 


— 1 oi 


DATABASE 


WORD-PROCESSOR 

12 

SoftwarelD 1.1 
MaxPages o.i 



SOFTWARE 

i.» 




SPREADSHEET 

ID SoftwarelD i.i 

M ax W o r kb o o ks 

0 1 


SOFTWARE 

IN 




DATABASE 

ID SoftwarelD 1,1 
MaxTablss <u 


SOFTWARE 


Figure: Relations for association object 

SOFTWARE (SoftwarelD, SerialN umber, Software-Type, Brand, Product) 
WORD-PROCESSOR (SoftwarelD, MaxPages) 

SPREADSHEET ( SoftwarelD , MaxWorkbooks) 

DATABASE( 5ofafflreiD, MaxTablcs) 


* 



Referential Integrity Constraints: SoftwarelD in WORD-PROCESSOR must exist in 
SoftwarelD in SOFTWARE-PACKAGE 

SoftwarelD in SPREADSHEET must exist in SoftwarelD in SOFTWARE-PACKAGE 
SoftwarelD in DATABASE must exist in SoftwarelD in SOFTWARE-PACKAGE 
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Short Questions 


Q-l< How are hybrid objects represented? 

Hybrid objects are represented by creating a table tor the multi -value group attribute of the 
composite objecL and placing by the key of the relation representing the non-composite object into that 
table, 

Q.2. Explain why the transformation of semantic objects into relations depends on the 
type of object 

The type of object determines the number of relations and how they relate. Simple objects are 
represented by a single relation. Composite objects require two or more relations. At least two relations 
are required to represent a compound abject. 

Q.3. Explain how parent and subtype objects are represented? 

One relation is created for the archetype object and a second is created for the version. The key of 
the version s relation always contains the key of the archetype. 

QA* Explain how association objects are represented? 

Association objects require at least three relations for their representation, one for each of the 
objects involved, Each relation has its own key, and the relation representing the association object 
contains, as foreign keys, the keys of the other two objects. 

^i/ Cl w' 


..e 




Multiple Choices 


1 . 


e'o 0 


I’heee objects arc transformed by defining one relation for the object itself and another 
relation for each multi-valued attribute: 

a. Simple objects b. Composite objects c. Compound objects d. Hybrid objects 

These objects can be represented by a single relation in the database: 

a. Simple objects b. Composite objects c. Compound objects d. Hybrid objects 

These objects can be transformed into relational designs using a combination of the 
techniques for composite and compound objects, 

a. Association objects b. Hybrid objects c- Simple objects d. Parent/sub type 

At least two relations are required to represent this type of object: 
a. Simple objects b. Composite objects c. Compound objects 

These objects require at least three relations for their representation: 
a. Association objects b. Composite objects c. Compound objects 

Which of the following is true about compound objects? 

a. Only one relation is required to represent a compound object 

b. Each relation has its own distinct key 

c. At least three relations are required to represent a compound object 

d. Each relation has the same key 

7“ of the following refers to an object that has one or more multi-value simple or group 

attributes but no object attributes? 

a. Hybrid objects b. Association objects c. Simple objects d. composite objects 


1. 


3. 


4. 


5, 


6, 


d. Hybrid objects 
d. Hybrid objects 


L 

b 

2. 

a 

5. 

a 

6. 

b 


3, b 


7, d 


4. c 


Answer- 
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True / Fal se 




& 




. , do 0 

1. Simple objects can be represented by a single relation in the database. 

2. Composite objects are transformed by defining one relation for the object itself and another 
relation for each multi-value attribute. 

3. The transformation of semantic objects into relations depends on the type of object. 

4. At nrw^t, two relations are required to represent a compound object. 

5. There'are three different types of compound objects. 

6. For one-to-one relationships the key of either table is placed in the other table. 

7. For one to many and many-to-one relationships, the key of child is placed in parent relation. 

8. For many-to-many relationships, an intersection table is created that carries the keys of both 
relations. 

9. Hybrid objects are represented by creating a table for the multi-value group attribute of the 
composite object and placing the key of the relation representing the composite object into that 
table, 

10. Association objects require at least four relations for their representation, one for each of the 
objects involved 

11. A general scheme for representing subtype objects is to create one relation for Lhe parent and 
one for each of the subtypes. 

12. An association object is an object that associates two other objects. 

; \ In general, when transforming association object structures, we only need to define one 
relation. 

14. Io represent a one-to-many relationship each object must be represented with a relation. 

15. When representing a one-to-one relationship, we place the key of either relation as a foreign 
key in the other relation. 

16. When creating relations for a compound object, each relation has its own distinct key. 

17. When representing an association object, each relation has its own key, and the relation 
representing the association object contains, as foreign keys, the keys of the other two objects. 
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1. T 

2. T 

3. T 

4. F 

5. F 

6. T 

7, F 

8. T 

9, F 

10. F 

11. T 

12. T 

13. F 

14. T 

15. T 

16. T 

17. T 
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Chapter Overview 



8.1 Structured Query Language 

8.1.1 Features of SQL 

8.2 Sasic SQL Statements 

8.2.1 SELECT Statement 

8.3 Operators in SQL 

8.3.1 Arithmetic Operators 

8.3.2 Relational Operators 

8.3.3 Logical Operators 

8.3.4 Other Operators 

8.4 Functions 

8.4.1 Aggregate Functions 

8.5 Joining 

8.5.1 Simple Join 

8.5.2 Non-Equi-Join 

8.5.3 Self Join 

8.5.4 Outer Join 

8.6 Sub Query 

8.6.1 Types of Sub Query 

8.7 Correlated Sub-Queries 

8.8 Data Definition and Modification 

8.9 Constraints 

8.10 Data Manipuiation Language 

8.11 Views 

8.11.1 Types of Views 
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1. 

2 . 


3. 

4. 


8.1 Structured Query Language 

.ire uailed Data Manipulation Language (DML) a ung commands 

widely impiemen Led version of SQL is ANSI SQL-92 standard. 

Orade^ybaT* Wi ‘ h **"" ** “ S Ac ““ 5 ' «*. M »™«- MS SQL Serve, 

8.1.1 Features of SQL 

SQL is an English-like language. It uses words like SEITCI, INSERT Dl l ETE etc 
SQL is a non-procedural language. The user spmlies vvhal to do nut how in do SOI 
dots not require lo specify the access method to data. 
viQL commands are not case sensitive 

. . .. * - «”-• 1 - - . 

^ SQL (fin be used bv r i ranee of users liLo nr\ t , ■ 

t ur LT>LI ' S I’M DUA, appbrahnn imwmmmei 

management personnel and many other types of end users 

h. SQL provides commands lor a variety of tasks including: 

• Querying data 

• inserting, updating, deleting rows in a table 

• Creating, modifying, and deleting database objects 

• Controlling access to the database and database objects 

• Guaranteeing database consistency 

Relations Used in Examples 

The following three relations will lie used in all examples of this chapter: 

EMP (EMim EMPNAME, JOB, MGR,! 11 REDATE, SAE, COMM, DLPTNO) 

DEPT (P EPTNIO. DNAME, LOG) 

salgrade (Grade, losae, hjsal) 

k JJ***' »™yi"dta.!« the relation name. The underline word indicates lire nrimrrv 

. ' rcma,nmg worda in P arCTta «» are the names of fields in tire relations ‘ ' 

Sample Data 

The sample data in the above relations is as follows: 

DEPTNO DNAME L0C 


oV- s 


10 ACCOUNTING 
28 RESEARCH 
38 SALES 
48 OPERATIONS 


NEW VOftK 
DALLAS 
CHICAGO 
BOSTON 

Figure: Sample data of DEPT 
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EMPNO 

ENftME 

J00 

mn 

HIREDATE 

SOL 

COMM 

DEPTHU 

7369 

SMITH 

Cl FRK 

7902 

17-0EC-80 

300 


20 

74 99 

ALLEN 

SALESMAN 

7698 

28-TE8-81 

1600 

300 

30 

7521 

UARD 

SALESMAN 

7698 

2Z-FEB-81 1250 

530 

3 0 

7566 

JONES 

MANAGER 

7839 

02 APR-81 

2975 


20 

7654 

MARTIN 

SALESMAN 

7698 

28-5EP-81 

1250 

1400 

30 

7693 

BLAKE 

MANAGER 

7839 

01-HAY-81 

2858 


30 

7702 

CLARK 

MANAGER 

7839 

09-JON 81 

2450 


1 0 

7788 

SCOT I 

ANALVST 

7566 

19 APR-87 

3000 


20 

7839 

KING 

PRESIDENT 


17-NOU"81 

5000 


10 

7844 

TURNER 

SALESMAN 

7698 

08-SEP-B1 

1500 

0 

30 

7876 

ADAMS 

CLERK 

7788 

23-MAY 87 

1100 


20 

7900 

JAMES 

CLERK 

7698 

03-DEC-81 

950 


30 

7902 

KORD 

ANALYST 

7566 

03-DEC-B1 

3000 


20 

7934 

MILLER 

CLERK 

7782 

23-JAN-82 

1300 


10 


8.2 Basic SQL Statements 


Figure: Sample data of SALCRADE 

GRADE 

LOSflL 

III SAL 

1 

7 00 

1200 

2 

1201 

1400 

3 

1401 

2 000 

4 

2UBI 

3000 

5 

3001 

9999 

figure: Simple delta of SAI 

t.KADL 
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the basic SQL statements are as follows: 

8.2.1 SELECT Statement 

SELECT statement is used to select data from a table. It displays result in tabular form. 

Syntax 

SELECT column_name(s) FROM table_name; 

SELECT One Column 


Write a query that display EmpNo from EMP fable 
SELECT EMPNO FROM EMP; 

Result 


©X=>° 




EMPN0 


7369 

7499 

7521 

7566 

7654 

7698 

7782 


7788 

*r 

7839 


7844 

4 0 

7876 


7900 


7902 

7934 



o^ s 
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SELECT Multiple Columns 

Write a query that displays the columns EMPNO and ENAME from EMP table. 
ef° SELECT EMPNO, ENAME FROM EMP; 


EMPNO 

EMMIE 

7369 

SMITH 

7499 

ALLEN 

7521 

WARD 

7566 

JONES 

7654 

MARTIN 

7698 

BLAKE 

7782 

CLARK 

7788 

SCOTT 

7839 

KING 

7844 

TURNER 

7876 

ADAMS 

7988 

JAMES 

79 82 

FORD 

7934 

HILLER 






* 0 ° 


SELECT All Columns 


■if. 





Write ci query that displays all columns from EMP table 
SELECT * FROM EMP, 

The * symbol is used instead ol column names to displav all columns oi i table. 

Result: 



LHP NO 

ENAME 

JOB 

NCR 

lilKEPRIt 

SAL 

COMM 

DEPT HO 

7369 

SMITH 

CLERK 

7902 

17-DEC-80 

800 


20 

7499 

ALLEN 

SALESMAN 

7698 

20-FEB-81 

1600 

30U 

30 

7521 

WARD 

SALESMAN 

7698 

22-FEB-81 

1250 

500 

30 

7566 

JONES 

MANAGER 

7639 

02APR-81 

2975 


28 

7654 

MARTIN 

SALESMAN 

7698 

Z8-SEP 01 

1250 

1400 

30 

76 98 

BLAKE 

MANAGER 

7839 

fll-HAV-81 

2850 


30 

7782 

CLARK 

MANAGER 

7039 

09-JUN-81 

2450 


10 

7780 

SCOTT 

ANALVST 

7566 

19-APR-87 

3000 


28 

7839 

7844 

KING 

TURNER 

PRESIDENT 

SALESMAN 

7690 

17-NQU-81 

08-SEP-fll 

5800 

1500 

0 

10 

30 

7876 

ADAMS 

CLERK 

7788 

23-MAY-87 

1100 


20 

7900 

JAMES 

CLERK 

7698 

03-DEC-81 

958 


30 

7902 

FORD 

ANALVST 

7566 

03 DEC-81 

3000 


20 

7934 MILLER CLERK 

SELECT DISTINCT Statement 

7782 

23-JAN-82 

tree's 

1300 

\ 

10 


DISTINCT keyword is used lo eliminate duplicate rows from the result of a SELECT 


statement. If DISTINCT is not used, all rows are returned including duplicates. 


DISTINCT One Column 


Write a query to displays all distinct DEPT NO from EMP table. 
SELECT DISTINCT DEPTNO FROM EMP; 
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DISTINCT Multiple Columns 

Multiple columns may be used with DISTINCT. 

Example 

Write a query that displays distinct DEPTNO and JOB from IMP tabic. 
SELECT DISTINCT DEPTNO, JOB FROM EMP; 

Resull 

DEPTNO J(tl) 


S© 


to 0 




sto 


C! 

XO Ml 
Tfl Ct 


>to©° 



m 


10 CURT 
HI ttfiNfUUR 
Ifl FRF SIDF NT 

yy (mm vs r 

fTI I RK 

mmm’JH 
le m 

Ul HflNmiFK 
SrtIFSMftH 

SCLEC I Statement with WHERE Clause e e 

WI!tRF C,ausc is U ' SL ’ tf '*> retrieve data from a table conditionally. It can appear only 
after FROM clause. 


Syntax 

SELECT Column(s) FROM Table WHERE Condition; 

Example 

Write a query that displays records of clerks from EMP table. 
SELECT * FROM EMP WHERE JOB='CLERK’; 

Result 


EMP NO ENflME 


JOE! 


MGR HI REBATE SOL COMM DEPTNO 




to^ 


7369 SMITH 
7876 ODOMS 
7908 JAMES 
793H MILLER 


CLERK 

CLERK 

CLERK 

CLERK 


7902 17-DEC-8B 800 
7788 23-M0Y-8/ 1100 
7698 03 DEC-81 g50 
7782 23 JRN-82 1300 


20 

20 

30 

18 


sing Quotes 

SQL uses single quotes around text values. Most database systems also accept double 
quotes. Numeric values should not be enclosed in quotes. 

SELECT Statement with ORDER BY Clause 

The ORDER BY clause is used to sort the rows. The process of arranging data or 
records in a sequence is called sorting, A sort can be ascending or descending. In ascending 
sort, the smallest value is placed at first position and largest position is placed at the last 
position. For example, 1,23,4,5. In descending sort, the largest value is placed at first position 
and the smallest value is placed at last position. For example, 5,43,2,1. 
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SQL uses ASC keyword to specify ascending sort and DESC keyword for descending 
sort. If neither is specified, ASC is used as default. ORDER BY must always be the last clause 
in SELECT statement. If the records contain date values, earliest date will appear first. If the 
records contains character values, it will be sorted alphabetically. 

Example 

Write a query that displays EMP table m alphabetical order with respect to name: 
SELECT * FROM EMP ORDER BY ENAME; 

Result 



EMPNO 

ENA ML 

JOB 

NCR 

HIREDOTE 

SAL 

COMM 

DEPTN0 

7876 

ADAMS 

CLERK 

7788 

23 MAV-R7 

1160 


20 

7499 

ALLEN 

SA1 ESMAN 

7698 

20-FEB 81 

1600 

300 

30 

7698 

BLAKE 

IIAN AGFA 

7839 

01-MAY-81 

2850 


30 

7782 

CLARK 

MANAGER 

7839 

09-JUN-81 

2450 


10 

7962 

FORD 

ANALVST 

7566 

03-DEC-81 

3000 


26 

7906 

JAMES 

CLERK 

7698 

03-DEC-81 

950 


30 

7566 

JONES 

MANAGER 

7839 

02-APR-81 

29/5 


20 

7889 

KING 

PRESIDENT 


17-N0U-81 

5 000 


10 

7654 

MARI IN 

SALESMAN 

7698 

28-SEP-H1 

125U 

1460 

30 

7934 

MILLER 

CLERK 

7782 

23-JAN 82 

1300 


10 

7788 

SCOTT 

ANALVST 

7566 

19-APR-87 

3000 


20 

7369 

SMITH 

CLERK 

7902 

17-DEC-80 

800 


20 

7844 

TURNER 

SALESMAN 

7698 

0S-SEP-81 

1500 

0 

30 

7521 

WARD 

SALESMAN 

7698 

22-EEB-81 

125 0 

500 

3tl 


Example 


Write a query that displays ENAME, JOB, and SAL columns of EMP table in 
descending order by SAL. 

SELECT ENAME, JOB, SAL 

FROM EMP 

ORDER BY SAL DESC; 

The column after ORDER BY clause is not required to appear in SELECT clause also. 

Result 


>X)°° 


ENAME 

JOB 

SAL 

KING 

PRESIDENT 

5000 

SCOTT 

ANALYST 

3 AHA 

FORD 

ANALYST 

3000 

JONES 

MANAGER 

2975 

BLOKE 

MANAGER 

2850 

CLARK 

MANAGER 

245 0 

ALLEN 

SALESHAN 

1600 

TURNER 

SALESMAN 

1500 

MILLER 

CLERK 

1300 

WORD 

SALESMAN 

1250 

MARTIN 

SALESMAN 

1250 

flOflllS 

CLERK 

1100 

JAMES 

CLERK 

950 

SMITH 

CLERK 

800 
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Ordering by Many Columns 

The ORDER BY clause can also be used with multiple columns. 

Example 




Write a query that displays name and salary of all employees from EMP table. Result 
should be sorted in ascending order by DEPTNO and then in descending order by SAL. 

SELECT ENAME, SAL 

FROM EMP 

ORDER BY DEPTNO, SAL DESC; 


Result 



ENAME 

SAL 

KING 

5008 

Cl ARK 

2450 

MILLER 

1300 

SGtl IT 

3000 

FORD 

3000 

JONES 

2975 

ADAMS 

1100 

SMITH 

800 

BLAKE 

2850 

ALLEN 

1600 

TURNER 

1500 

WARD 

1250 

MARTIN 

1250 

JAMES 

958 



8.3 Operators in SQL 

Different operators in SQL are as follows: 


8.3.1 Arithmetic Operators 

Mathematical operators are the symbols that are used to perform arithmetic operations 
on data. An operator is a svmbol that performs some operation. Arithmetic expression may 
contain column names, constant numeric values and the arithmetic operators. Following are 
the lists of available arithmetic operators in SQL. 



Operator 

Symbol 

4- 

Add 

1 - 

Subtract 

* 

Mill Li ply 

/ 

Divide 




Example 

Write a query that displays ENAME, annual salary and COMM from EMP table. 

SELECT ENAME, SAL*12, COMM 

FROM EMP; 
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Result 




> 10 °° 


,9 




ENAME 

SAL*12 

C0HM 

' ■ 

SMITH 

96 00 

^e e 


ALLEN 

19200 

300 


HARD 

15000 

500 


JONES 

35700 


* 't 

MARTIN 

15000 

1400 


BLAKE 

34200 

. 

- : ’ 1 ■. 

CLARK 

29400 


? .. 

SCOTT 

36000 

■ 


KING 

60000 



TORNER 

18000 

B 


ADAMS 

13200 


i- -w 

JAMES 

11400 


f + . yir 

FORD 

36000 

!jpr ' " 

♦ i 

MILLER 

15600 


•* i 


Operator Precedence 

The order in which different types of operators in an expression are evaluated is 
known as operator precedence. It is also known as hierarchy of operators. Multiplication, 
division operators are performed before addition and subtraction. When an expression 
contains operators of the same order, the expression is evaluated from left to right. Use 
parenthesis to force a specific order of evaluation. 


e9° 


Example 

SELECT 

ENAME, SAL+250M2 

FROM 

EMP; 

Result 


ENAME 

SAL+25 0*12 

SMITH 

3800 

ALLEN 

46 00 

WARD 

4250 

JONES 

5975 

MARTIN 

4250 

BLAKE 

5850 

CLARK 

5450 

SCOTT 

6000 

KING 

TORNER 

ADAMS 

8000 

4500 

4108 

JAMES 

3950 

FORD 

6000 

MILLER 

43 00 

In the above example, multiplication ■ 
added to the result of multiplication. 

Example 

SELECT 

FROM 

ENAME, (SAL+250)*12 
EMP; 





U 
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Result 
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S© 


ENAME 

(SAL+250)*12 

SMITH 

12608 

ALLEN 

22200 

WARD 

18000 

JONES 

38700 

MARTIN 

18008 

SLAKE 

37200 

CLARK 

32480 

SCOTT 

39000 

KING 

63000 

TURNER 

21000 

ADAMS 

16200 

JAMES 

14400 

FORD 

39000 

HILLER 

186 00 

the above e 

■■ample parentheses 




to 0 ' 




- f - ■■ 1 mvi j 

arv executed. Because of parentheses, addition takes priority over multiplication. 

8.3.2 Relational Operators 

lhe relational operators arc used in conditions to compare one expression with 
another. They are used in WHERE clause in (he following format: 

WHERE exp operator value 

Following are the list of Relation operators 


Operator 

Meaning 

> 

Greater than 

< 

Less than 

= 

Equal to 

>- 

Greater than or equal to 

<- 

Less than or equal to 

i — 

Not equal to 


Example 


SELECT 
FROM V. 

VsO (WHERE 

Result 


Write a query that displays names, job and departments of all clerks. 


ENAME, JOB, DEPT 
EMP 

JOB=’CLERK’; 


ENAME 

J00 

DEPTNO 

SMITH 

CLERK 

20 

ADAMS 

CLERK 

28 

JANES 

CLERK 

30 

miller 

CLERK 

10 





nVS 


9 * 
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E 


e'o 0 


Example 




so^ Write a query that displays all department names with department number greater 


than 20. 


SELECT 

DNAME.DEPTNO 

FROM 

DEPT 

WHERE 

DEPTNO>20; 

Result 



DNAME 


DEPTHO 


SALES 38 

OPERATIONS 48 


Comparing One Column with Another 

A column can be compared with another column in the same row as well as with a 
constant value. 


Example 



Write a query that displays those employees whose commission is greater than their 
salary: 

SELECT ENAME.SAL, COMM 

FROM EMP 

WHERE COMMAS AL; 

Result 

ENAHE SAL COHN 



MARTIN 1258 1488 

8.3.3 Logical Operators 

Logical operators are used to evaluate compound conditions. The logical operators are 
AND, OR and NOT. AND and OR are used to give two or more conditions in a WHERE 
clause, NOT Negates the search condition. 


* AND: The AND operator displays a row if ALL conditions listed are true. 

* OR: The OR operator displays a row if ANY of the conditions listed are 

true. 


* NOT: The NOT operator negates an expression. 



L 


Example 

Write a query that displays all clerks who earn between 1000 and 2000. 


SELECT 

FROM 

WHERE 

AND 


EMPNO, ENAME, JOB, SAL 
EMP 

SAL BETWEEN 1000 AND 2000 
JOB=’CLERK’; 


Result 
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Example 

Write a query that displays all employees who are either clerks and /or all employees 
who earn between 1000 and 2000. 


SELECT 

FROM 

WHERE 

OR 

Result 


EMPNO, ENAME, JOB, SAL 
EMP 

SAL BETWEEN 1000 AND 2000 
JOB-'CLERK’; 


.e'o 0 


ioVS 


EMPNU 

ENAME 

JOB 

SAL 

7369 

SMITH 

CLERK 

8 80 

74 99 

ALL EH 

Sfll F5MRN 

1600 

7521 

WARD 

SALESMAN 

1250 

7654 

MARTIN 

SALESMAN 

1250 

7844 

TUBNEH 

SALESMAN 

1500 

7876 

nunns 

CLERK 

1100 

7980 

JAMES 

CLERK 

950 

7934 

MILLER 

CLERK 

1300 


<e 





^ W W 1^ J 

The AND and OR operators can be combined in a logical expression. If AND and OR 
appear in same WHERE clause, all ANDs are performed first then all ORs are performed. It 
means that AND has a higher precedence than OR. 


Example 

SELECT EMPNO, ENAME, JOB, SAL 

FROM EMP 

WHERE SAL>1500 

AND JOB=’MANAGER’ 

OR JOB=’SALESMAN’; 

Result 


: .e'o° 


,oVS 


EMPNO ENAME 

JOB 

SAL 

7499 ALLEN 

SALESMAN 

16U0 

7521 WARD 

SALESMAN 

1250 

7566 JUNES 

MANAGER 

2975 

7654 MARI IN 

SALESMAN 

1250 

7698 RLAKfc 

MANAGER 

285 0 

7782 CLARK 

MANAGER 

245 0 

7844 TURNER 

SALESMAN 

1500 


Example 


CK0 
\ 



Write a query that displays all managers and salesman with salaries over 1500, 


SELECT 

EMPNO, ENAME, JOB, SAL 

FROM 

EMP 

WHERE 

SAL>1500 

AND 

(JOB-’MANAGER’ 

OR 

JOB-SALESMAN’}; 

Result 











e'o 0 
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EMP NO 

ENAME 

joe 

SAL 

7499 

ALLEN 

SALESMAN 

1600 

7566 

JONES 

MANAGER 

2975 

769ft 

8LAKE 

MANAGER 

2850 

7782 

0L ARK 

MANAGER 

2450 


&>o 






e'o 0 


The parentheses specify the order in which the operators should be evaluated. In 
previous example, OR operator is evaluated before AND operator. 

8.3.4 Other Operators 

Some other operators of SQL are as follows: 

BETWEEN...AND 

The BETWEEN...AND operator retrives a range of data between two values. The 
values can be numbers, text or dates. 

Syntax 

SELECT column_name FROM table_name 
WHERE co!umn_name BETWEEN valuel AND value2; 

Example 

Write a query that displays those Employees whose salary is between 1000 and 2000. 

on C^-T EMAAilC c:ai 


SELECT 

FROM 

WHERE 

Result 


ENAME 


ENAME, SAL 
EMP 

SAL BETWEEN 1000 AND 2000; 

SAL 


ALLEN 

WARD 

MARTIN 

TURNER 

ADAMS 

MILLER 


1600 

1250 

1250 

1500 

1100 

1300 


>X>°° 


Example 

Write a query that displays those Employees whose salary is not between 1000 and 
2000 using NOT operator. 

SELECT 
FROM 
WHERE 

Result 


ENAME, SAL 
EMP 

SAL NOT BETWEEN 1000 AND 2000; 


C 












w 
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ENAME 

SAL 

SMITH 

308 

JONES 

2975 

BLAKE 

285 0 

CLARK 

2450 

SCOTT 

3000 

KING 

5000 

JAMES 

950 

FORD 

3000 



IN Operator 

Hie IN operator is used to lest for values in a specified list. It can be used with any 
data type. 

Example 

Write a query that displays all Employees who have one of three MGR Numbers. 


SELECT 

FROM 

WHERE 

Result 


EMPNO, ENAME, SAL, MGR 
EMP 

MGR IN (89027566,7788); 


i® 


to°' 


EtiPNn 

ENAME 

SAL 

MGR 

7788 

SCOTT 

3008 

7566 

7876 

ADAMS 

1100 

7798 

7902 

fUKD 

3000 

7566 


:e° 


to°° 






Example 

Write a query that displays the name, job and salary for all Employees whose job is 
Clerk or Analyst and their salary is not equal to 1000, 8000 or 5000. 


SELECT 

FROM 

WHERE 

AND 

Result 


ENAME.JOB, SAL 
EMP 

JOB IN{‘CLERK\'ANALYST’) 
SAL NOT IN(1000,3000,5000); 


e'° ( 




ENAME 

JOB 

SAL 

SMITH 

CLERK 

800 

ADAMS 

CLERK 

1100 

JAMES 

CLERK 

950 

MILLER 

CLERK 

1300 


..e > ° G 



•V 


& 


LIKE Operators 

The LIKE Operator is used to specify a search for a pattern in a column. The character 
pattern matching operation may be referred to as "wild-card" search. Two symbols can be 
used to construct the search string. 

• The % symbol represents any sequence of zero or more characlers 

• The _ symbol represents any single character 
Syntax 

SELECT column FROM table WHERE column LIKE pattern 
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Example 

Write a query that displays all Employees whose name starts with an S. 
SELECT ENAME 

™~" EMP 

ENAME LIKE ‘S%’; 


FROM 

WHERE 

Result 


ENAME 


SMITH 

SCOTT 


The _ can be used to search for a specific number of characters. 

Example 


Write a query that displays employee names whose names consists of four characters. 


SELECT ENAME 

FROM EMP 

WHERE ENAME LIKE 1 



Result 

EHflHt 


WORD 

KING 

FORD 



Example 

Write a query that displays the names of all Employees where the third letter of their 
name is an A. 

SELECT ENAME 

FROM EMP 

WHERE ENAME LIKE '_A%'; 

Result 


LNAMt 


fit pike 

CLARK 

ADAMS 




,V- 


There are two underscore (_) before A in WHERE clause. 

IS NULL Operator 

Tire IS NULL operator is used to test Null value. 

Example 

Write a query that displays all Employees who have a manager (MGR). 
SELECT ENAME, MGR 

FROM EMP 

WHERE MGR IS NOT NULL; 

Result 






T9U 
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oV- s 


ENA ME 


SMITH 

ALLEN 

WARD 

JONES 

MARTIN 

BLAKE 

CLARK 

SCUT I 

TURNER 

ADAMS 

JAMES 

FORD 

HILLER 


MGR 


7913? 

7698 

7698 

7839 

7698 

7839 

7839 

7566 

7698 

7788 

7698 

7566 

778? 


f^ 0 


,©vs 




8.4 Functions 

rrtur/Zf.T a T U5ed f0 manipulate data ilem - The y aa “P l °™ or more arguments and 
, ,, value. An argument is user-supplied constant, variable or column reference. The 
format for a function is as follows: 

Function name (argument!, argument2...) 

8.4.1 Aggregate Functions 

Ag f egdte f^tions generate summary value. They can be applied to all the rows in a 

rom each" 7^“^ ^ WHERE <*»«*■ Aggregate hmetions generate a single value 
from each set of rows Aggregate functions such as SUM, COUNT, AVG, MAX, MIN 
generates a summary value. iVLUN 

Count ( /Column_name/Distinct Column_name) 

Count function is used to count the number of rows. 

Count {*) 

null vaMes COUnt ^ ^ C ™ nt the r ° WS lndudin e rows containing duplicates and 

Example 

Write a query that displays total columns in EMP table. 


SELECT 
FROM 
WHERE 


i.e'o 0 


Result 

CO UNT(*) 


COUNT (*) 
EMP 

DEPTNO=20; 




\e 


te'o 0 





rrnvct ahOVe f Xa f* ple C ° U , ntS aU the Cm P lo y ees in department 20 of EMP table including 
rows con taming duplicate and null values. ■ 

Count (Column_name) 

.xcUd^a^Uvate” 6 ’ “ “ Sed l ° ^ ^ tha »'“™ 
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Example 

Write a query that displays total records in COMM column of EMP table. 
SELECT COUNT (COMM) 


FROM 

Result 


EMP; 




COUNT(CUHM) 


4 


The above example counts the values in comm, excluding null values. 

Count (Distinct Column_name) 


The COUNT (Distinct Column_name) is used to count all the rows excluding tows 
containing duplicate and null values. 


Example 

SELECT COUNT (Distinct Mgr) 

FROM EMP; 


e'o 0 


Result 

oVS- COUNT(DISTINCTMGR) 


p.e ' 00 




The above example counts the value in MGR column after eliminating duplicates and 
null values. 


AVG Function 

The AVG Function returns the average of all values of expression. AVG function can 
be used with numeric column only and will automatically ignore the null values 


Syntax 

AVG (ALLjDlSTlNCT] Expression) 

* ALL: It is the default and is applied to all values 

* DISTINCT: it indicates that AVG is performed only on each unique instance of a 
value. 

* Expression; It is any valid expression like column name. 


>!o°° 


Example 

Write a query that calculates the average salary' of all employees. 


SELECT 

FROM 

Result 


AVG(SAL) 

EMP; 


flUG(SAL) 




to 0 






2073.2143 

SUM Function 

The SUM function returns the sum of all values in an expression. It supports the use of 
DISTINCT to summarize only unique value in the expression. Null values are ignored. It can 
be used only with numeric columns. 





W ViV ViV 


192 


IT Series => A Fundamental Study of Database Management Systems 



Syntax pY- 

SUM (ALLjDlSTINCTj Expression) 
Example 



Write a query that displays the sum of salaries of all clerks in EMP table. 


SELECT SUM (SAL) 

FROM EMP 

WHERE JOB='CLERK’; 


Result 


SUM(SAL) 


4150 


MAX 

The MAX function returns the maximum value in an expression. It ignores all null 
values. It can be used with all datatypes. 

Syntax 

MAX (ALL|DISTINCT] Expression) 

pt Exam P le Ap 

Write a query that finds the maximum salary earned by clerk, 

SELECT MAX (SAL) 

FROM EMP 

WHERE JOB-CLERK'; 

Result 



MAX(SAL) 

13M 

MIN Function 

The MIN function returns the minimum value in an expression. It ignores all null 
values. It can be used with all datatypes. 

Syntax 

MIN (ALL|DISTINC7] Expression) 

Example 

Write a query that finds the minimum salary earned by clerk. 

SELECT MIN (SAL) 


EMP 

JOB=’CLERK’; 









&0 FROM 
WHERE 

Result 

MIN{SAL) 

800 

Example 

Write a query that finds minimum, maximum and average salaries of all employees. 
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e'o 0 


SELECT MAX (SAL), MIN (SAL), AVG (SAL) 


FROM 

Result 


BMP; 

MAX(SAL) MIN(SAL) AUG(SAL) 
50BB SOB 2073.2143 




to 0 


0 V^ 




e'o 0 


GROUP BY Clause 

The GROUP BY clause can be used to divide the rows in a table into smaller group. It 
aggregate Junction is used in SELECT statement, GROUP B\ clause produces a single value 
per aggregate. 

Syntax 

GROUP BY Column_name 

Example 

Write a query that calculates the average salary for each different job. 

SELECT AVG (SAL) 

FROM EMP 

GROUP BY JOB; 

Result 

AUG(SAL) 


3000 

1037.5 

2750.3333 

5 000 
1400 





Example 

Write a query that finds the minimum, maximum salary for each job type. 


e'o 0 


SELECT 

JOB, MAX (SAL), MIN (SAL) 

FROM 

EMP 



GROUP BY 

JOB; 



Result 




JOB 


HflX(SAL) 

MIN(SftL) 

ANALYST 

3000 

3000 

CLERK 

MANAGER 

1300 

2975 

800 

2450 

PRESIDENT 

5000 

5000 

SALESMAN 

1600 

1250 




e'o 0 




Sr 


Excluding Rows in GROUP BY 

Some rows may be pre-excluded in WHERE clause before dividing them into groups. 

Example 

Write a query that displays the average salary for each Job excluding managers. 
SELECT JOB. AVG(SAL) 









w 
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FROM nY- EMP 

WHERE JOBI ='MANAGER' 

GROUP BY JOB; 

Result 

J 0 B AUG(SAL) 


ANALYST 3000 
CLERK 1037.5 
PRESIDENT 5030 
SALESMAN 1400 





Groups within Groups 

Ins also possible to use GROUP BY clause to provide results for groups within groups. 

Example 

Write a query that displays average monthly salary for each job type in department 
SELECT DEPTNO, JOB, AVG (SAL) 


FROM 
GROUP BY 


i® 


to 0< 


Result 


V) 


EMP 
DEPTNO, JOB; 


DEPTNO JOB 


AUG(SAL) 


10 CLERK 1300 
10 MANAGER 2450 
10 PRESIDENT 5000 
20 ANALYST 3000 
20 CLERK 950 
20 MANAGER 2975 
30 CLERK 950 
30 MANAGER 2850 
30 SALESMAN 1400 


^e e 


to° 


,oVS 


W 






e'o 


HAVING Clause 

reslr, J h,? H ^ VING cIause is L1Hed to mter rows after groupping them. It is also used to 
restrict rows by applying aggregate function in SELECT statement. It means that HAVING 
Clause is used to restrict groups. 

Example 

than Jipeopl”" 7 “’ a ‘ ““ aV< "' aEe ®>Pl°yin S more 

SELECT DEPTNO, AVG (SAL) 

FROM EMP 

GROUP BY DEPTNO 

HAVING COUNT H>3; 

Result 



• *■* 
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DEPTNO AUG(SAL) 

dcPP ** ." 2175 ^oO° 

30 1566.6667 

Example 

Write a query that displays those jobs which have maximum salary greater than 3000: 

SELECT MAX (SAL), JOB 

FROM EMP 

GROUP BY JOB 

HAVING MAX (SAL)>3000; 


Result 


MAX(SAL) JOB 


5000 PRESIDENT 




Example 

Write a query that finds all departments which have more than 3 Employees: 

SELECT DEPTNO. COUNT (*) 

FROM EMP 

GROUP BY DEPTNO 

HAVING COUNT (*)>3; 

Result 

DEPTNO COUNT(*) 




V 


20 

30 


5 

6 


Order of Clauses in SELECT Statement 

The WHERE clause may still be used to exclude rows. The order of clauses is: 

column(s) 
table(s) 

row condition(s) 
calumn(s) 

group of rows condition(s) 


SELECT 
FROM 
WHERE 
GROUP BY 
HAVING 
ORDER BY 


columns(s); 


A/ 


SQL evaluates: 

* WHERE clause to establish individual rows. It cannot contain group functions. 

* GROUF BY clause to set up groups. 

* HAVING clause to select groups for display 

8.5 Joining 

Joining is used to combine the rows from multiple tables. A join creates a temporary 
table with all retrieved columns from the tables specified in the join. 

SELECT * from A, B; 







196 


IT Series => A Fundamental Study of Database Management Systems 



In flic above examples, A and 13 arc two tables. Tt will create a temporary table with all 
rows from Cartesian product of table A and B. If tabic A contains 5 rows and table 13 contains 
10 rows, lire above statement will retrieve 5 x 10 - 50 rows. It may return duplicate or 
matching rows. A join requires horizontal filtering to display desired rows. 


The SELECT statement can be written as follows: 
SELECT * from A, B where X = Y; 


I lere, X and Y are two columns from table A and B. Table A and B must be joined with 
a common column between them. The tables must have at least one mathing column in order 
to be joined. A join between two tables should have al least one join condition between them. 
There are basically three different types of joins. 

• Simple Join - Self join . Outer Join 


,e'o°' 


8.5.1 Simple Join 

Simple join is the most common type of join. It retrieves rows from two tables. These 
tables should have a common column or set of columns that can be logically related. It is 
further classified into equi-juin and non-equi-join. 

Equi-Join 

A type ot join that is based on equalities is called equi-join. The syntax of equi-join is 
as follows: 

SELECT table 1 .column, tabie2.column 

FROM table 1, tabie2 

WHERE tablel .column1=table2.clomumn2; 

I he condition in WHERE clause specifies how the tables are joined. 

Example 

Write a query that displays EMPNO, ENAME, DEPTNO, DNAME and LOC from 
EMP and DEPT tables. 

SELECT EMP.EMPNO, EMP.ENAME, EMP DEPTNO, DEPT.DNAME, DEPT LOC 




FROM 

WHERE 

Result 


EMP, DEPT 
EMP DEPTNO-DEPT.DEPTNO; 


i® 
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7369 

7499 

7521 

7566 

7654 

7698 

7782 

7788 

7839 

7844 

7876 


ENA ML 

DEPTNO DNAME 

LOC 

SMITH 

20 RESEARCH 

DALLAS 

ALLEN 

30 SALES 

CHICAGO 

WARD 

30 SALES 

CHICAGO 

JONES 

20 RESEARCH 

DALLAS 

MARTIN 

30 SAIFS 

CHICAGO 

QLAKF 

30 SALES 

CHICAGO 

CLARK 

1C ACCOUNTING 

NFW YORK 

SCOTT 

2f RESEARCH 

DALLAS 

KING 

10 ACCOUNTING 

NEW YORK 

TURNER 

30 SALES 

CHICAGO 

ha A MS 

20 RESEARCH 

DALLAS 

Jr ,ES 

30 SALES 

CHICAGO 

LORD 

20 RESEARCH 

DALLAS 

MILLER 

10 ACCOUNTING 

NEW YORK 



& 
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In the above example, the statement EMP.DEPTNO—DEPT.DEPTNO performs the join 
operation. It retrieves rows from both tables if both have the same deptno as specified in the 
WHERE clause. The WHERE clause used - operator to perform a join, it is an equi-join. 

The column names are prefixed by table names because both tables have same column 
name DEPTNO. The tables names distinguish between them. Tf column name are unique, it is 
not necessary tables names. 

8.5.2 Non-Equi-Join 

A non equi-join specifies the relationship between columns of different tables by using 
relational {>, <, - y >=, <-, <>) other than =. The following example is illustrating non-equi 
join. 

Example 

Write a query that displays ENAME, SAL and GRADE from EMP table and GRADE 
from SALGRADE table of those employees whose SAL of EMP table is between LOSAL and 
HISAL of SALGRADE table. 

SELECT EMP.ENAME, EMP.SAL, SALGRADE.GRADE 

FROM EMP. SALGRADE 

WHERE EMP.SAL BETWEEN SALGRADE.LOSAL AND SALGRADE.HISAL; 

Result 


LNAHE 

SAL 

GRADE 

SMITH 

«im 

1 

ADAMS 

1100 

1 

JAMES 

950 

1 

WARD 

1250 

2 

MARTIN 

1250 

2 

MILLER 

1300 

2 

ALLEN 

1600 

3 

TURNER 

1500 

3 

JANES 

2975 

4 

BLAKE 

2850 

4 

CLARK 

2450 

4 

SCOT! 

3000 

4 

FORD 

3000 

4 

KING 

5000 

5 

Using Table Aliases 
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Table aliases are used to prevent ambiguity in a query. They make the queries shorter 
and more readable. An alias is given to the table in FROM clause, ft is used instead of actual 
table name in the query. 

Example 

SELECT 
FROM 
WHERE 

Result 


Y\C)0' 

E.EMPNO, E.ENAME. E.SAL, D.DNAME, D.LOC 
EMP E, DEPT D 
E.DEPTNO=D.DEPTNO; 


Write a query that displays EMPNO, ENAME and SAL from EMP and DNAME and 
LOC from DEPT table. Use table alias E for EMP table and D for DEPT table. 
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SAL DNAME 


LOC 


7369 SMITH 
7U99 ALLEN 
7521 WARD 
7566 JUNES 
765ii MARTIN 
7698 BLAKE 
7782 CLARK 
7788 SCOTT 
7839 KING 
78i(t| TURNER 
7876 ADAMS 
7900 JAMES 
7902 FORD 
793H MILLER 


800 RESEARCH 
1600 SALES 
1250 SALES 
2975 RESEARCH 
1250 SALES 
2850 SALES 
2li50 ACCOUNTING 
3000 RESEARCH 
5000 ACCOUNTING 
1500 SALES 
1100 RESEARCH 
950 SALES 
3000 RESEARCH 
1300 ACCOUNTING 


DALLAS 

CHICAGO 

CHICAGO 

DALLAS 

CHICAGO 

CHICAGO 

NEW VORK 

DALLAS 

NEW VORK 

CHICAGO 

DALI AS 

CHICAGO 

DALLAS 

NEW VORK 


iO 



s® 


to°° 


8.5.3 Self Join 

Self join is a type of join in which a table is joined with itself. 

Example 

V\ i ite a query that displays EMFNO, ENAME of employees along with their MGR. 
SELECT E.EMPNO. E.ENAMF F MGR M fnamf managed 


FROM 

EMP E, 

EMP M 


WHERE 

E.MGR ; 

o 

z 

Cl 

LU 

ii 

Result 




EMPN0 

ENAME 

MGR 

MANAGER 

7360 

SMITH 

7902 

FORD 

7499 

ALLEN 

7698 

BLAKE 

7521 

WARD 

7698 

BLAKE 

7566 

JONES 

7839 

KING 

7654 

MARTIN 

7698 

BLAKE 

7698 

Ft L A K £ 

7839 

" 1 Ho 

7782 

CLARK 

7839 

KING 

7788 

scon 

7566 

JUNES 

7844 

TURNER 

7698 

BLAKE 

7876 

ADAMS 

7788 

SCOTT 

79 m 

JAMES 

7698 

BLAKE 

7902 

FORD 

7566 

JONES 

7934 

MILLER 

7782 

CLARK 


^e©° 


8.5.4 Outer Join 


o> 


The outei join extends the result of a simple join. It returns all rows returned by simple 
join as ^ well as those rows from one table that do not match arty row from oilier table. The 




0 ^ 


symbol (+) represents outer join. 

Example 

EMP.EMPNO,EMP.ENAME, EMP.DEPTNO, DEPT DNAME DEPT LOC 
EMP, DEPT 

EMP.DEPTNO (+)=DEPT.DEPTNO; 


SELECT 

FROM 

WHERE 

Result 
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EMPND 

ENAME 

DEPTNO 

DNflME 

LOC 

7/82 

CLARK 

10 

ACCOUNTING 

NEW VORK 

7839 

KING 

10 

ACCOUNTING 

NEW VORK 

7934 

HILLER 

10 

ACCOUNTING 

NEW VORK 

7369 

SMITH 

20 

RESEARCH 

DALLAS 

7876 

ADAMS 

20 

RESEARCH 

DALLAS 

7902 

FORD 

20 

RESEARCH 

DALLAS 

7788 

SCOTT 

20 

RESEARCH 

DALLAS 

7566 

JONES 

20 

RESEARCH 

DALLAS 

7499 

ALLEN 

30 

SALES 

CHICAGO 

7698 

BLAKE 

30 

SALES 

CHICAGO 

7654 

MARTIN 

30 

SALES 

CHICAGO 

7900 

JAMES 

30 

SALES 

CHICAGO 

7844 

TURNER 

30 

SALES 

CHICAGO 

7521 

WARD 

30 

SALES 

CHICAGO 




OPERATIONS 

BOSTON 


eO° 


The above example retrieves rows from DEPT table that do not have any matching 
records in EMP table because of the presence of an outer join (+} operator. Outer join symbol 
(+;.<, used after EMP.DEPTNO in WHERE clause. It is always placed on the side which has 
the data deficiency. 

8.6 Sub Query 

A query within another query is called sub query. It is normally a SELECT statement 
inside SELECT statement. It is aLso called nested SELECT, sub-SELECT or Inner SELECT 

statement. 


Syntax 

SELECT 

FROM 

WHERE 


e'o 0 


Select_List 
Table 

Expr Operator 
{SELECT SelectJJst 

FROM Table); 

■ The subquery (inner query) executes once before the main query 
• The result of the subquery is used by the main query {outer query) 

8.6.1 Types of Sub Query 

There are two types of sub query: 

Single-Row Sub Query 

Single-row sub query is a type of sub query that that returns only one row from inner 
SELECT statement, [t uses a single row operator e.g, =,>,<,>-,<> 

Example 

Write a query that displays die employee who earn the minimum salary in company. 
The minimum salary is unknown quantity. It requires two steps: 

7. Find the minimum salary 
SELECT MIN (SAL) FROM EMP; 

8. Find the employee who earns the minimum salary: 

SELECT ENAME, JOB, SAL 

FROM EMP 

WHCERE SAL-flowest salary which is ’unknown 1 } 
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The above steps can be combined in a subquery as follows: 

SELECT 
WHERE 


s; 

ENAME, JOB, SAL FROM EMP 




SAL= (SELECT MtN(SAL) FROM EMP); 


Result 




:oO 


FNAHE 

SMITH 


JOB 

CLERK 


SAL 

800 


Working of Subquery 


■-& 


A SELECT statement can be considered as a query block. The above example consists 
of two queries: 

• The main query 

* The inner query 

The inner SELECT query is executed first and produces the result 800. The main query 
then executes and uses the value of inner query to complete search condition. The main 
query actually works as follows: 

SELECT ENAME, SAL, DEPTNO FROM EMP 

WHERE SAL-800; 

In the above example, 800 is a single value. The query that returned 800 is called single 
row sub query, 

f 


e* 


Multiple-Row Sub Query 

Multiple-row sub query is a type of sub query that returns more than one row from the 
inner SELECT statement. 

Example 

Write a queiy that displays the employees who earn lowest salary in each department. 


SELECT 

ENAME, SAL, DEPTNO 

FROM 

EMP 

WHERE 

SAL IN (SELECT MIN(SAL) 

Result 

FROM EMP GROUP BY DEPTNO); 


EHflMF 

SAL 

DEPTHO 

SMITH 

800 

20 

JAMES 

95 % 

30 

MILLER 

1300 

10 


5® 


The inner query has GROUP BY clause. It means that it may return multiple values. In 
this case, IN operator must be used because it expects a list of values. 

< 


Comparing Multiple Values 

A query can use multiple values of an inner query in WHERE condition. 

Example 

Write a query that displays the employees whu earn lowest salary in their department. 

ENAME. SAL, DEPTNO 


SELECT 

FROM 

WHERE 


EMP 

(SAL, DEPTNO) IN (SELECT MIN (SAL), DEPTNO 
FROM EMP GROUP BY DEPTNO); 
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Result 



ENAME 

SAL 

DEPTNO 

SMITH 

800 

20 

JAMES 

950 

30 

MILLER 

1300 

10 



ANY or ALL Operators 

The ANY or ALL operators are used for subqueries that return multiple rows. They are 
used with WHERE or HAVING clause along with logical operators 

ANY Operator 

The ANY operator compares a value to each value returned by a subquery. 

* '>ANY' means more than the minimum 

* '=ANY' is equivalent to IN 

* '<ANY' means less than the maximum 


Example 

Write a query that displays employees who earn more than the lowest salary in 
department 30. 

SELECT ENAME, SAL, JOB, DEPTNO 

FROM EMP 

WHERE SAL>ANY (SELECT DISTINCT SAL 

FROM EMP WHERE DEPTNO=30); 

Result 


ENAME 


SAL JOB 


DEPTNO 


e'o 0 


©VS 


ALLEN 

HARD 

JONES 

MARTIN 

BLAKE 

CLARK 

SCOTT 

KING 

TURNER 

ADAMS 

FORD 

MILLER 


1600 SALESMAN 
1256 SALESMAN 
2975 MANAGER 
1250 SALESMAN 
2850 MANAGER 
2450 MANAGER 
3000 ANALYST 
5000 PRESIDENT 
1500 SALESMAN 
1100 CLERK 
3000 ANALYST 
1300 CLERK 


30 

30 

20 

30 

30 

10 

20 

10 

30 

20 

20 

10 





The DISTINCT clause is frequently used with ANY operator to prevent rows from 
being selected several times. 

ALL Operator 

The ALL operator compares the value to every value return by a sub query. 

Example 


Write a query that displays employees who earn more than every employee in 
Department 30. 
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SELECT 

FROM 

WHERE 


Result 


ENAME, SAL, JOB, DEPTNO 
EMP 

SAL>ALL (SELECT DISTINCT SAL 
FROM EMP W 



0 °^ 

0=30): 


•V 




ENA HE 

SAL JOB 

DEPTNO 


JONES 

2975 MANAGER 

20 


SCOTT 

3BOB ANALVST 

20 


KING 

5800 PRESIDENT 

10 


FORD 

3800 ANALVST 

20 



HAVING Clause with Subquery 

Nested sub queries can also be used in HAVING clause. The WHERE refers to single 
rows and HAVING refers to groups of rows specified in GROUP BY clause. 


3 
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Example 

Write a query that displays the departments which have an average salary greater than 
the average salary of Dept 30. 

SELECT DEPTNO, AVG (SAL) FROM EMP 

HAVING AVG (SAL) > (SELECT AVG (SAL) 


Result 


AVG (SAL) > (SELECT AVG (SAL) 

FROM EMP WHERE DEPTNO - 30) 
GROUP BY DEPTNO; 


DEPTNO AOG(SAL) 


IB 2916-6667 
20 217S 


Example 

Write a query that displays the job with the highest average salary: 


SELECT JOB, AVG (SAL) 

FROM EMP 
GROUP BY JOB 

HAVING AVG (SAL) = (SELECT MAX (AVG (SAL)) 

FROM EMP 
GROUP BY JOB), 


Result 

- 

PRES 


BUG(SAL) 






PRESIDENT 5000 

The inner query first finds the average salary for each job group and MAX function 
gets the highest average salary. The value 5000 is used in HAVING clause. The GROUP BY 
clause in main query is needed because main query's SELECT list contains both an 

aggregrate and non-aggregate column. 


Guidelines for Sub Queries 

Some important points about using sub queries are as follows: 

• The inner query must be in parentheses on the right hand side of the condition. 
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The sub query may not have an ORDER BY clause. 

The ORDER BY clause appears at the end of the main SELEC1 statement. 

Multiple columns on SELECT list of inner query must be in the same order as the 
columns appearing on the condition clause of main query. The data type and 
number of columns listed must also correspond. 

. Subqueries are always executed from the most deeply nested to the least deeply 
nested unless they are correlated subqueries (discussed later). 

• Logical and SQL operators may be used as well as ANY and ALT.. 

8.7 Correlated Sub-Queries 

A correlated subquery is a subquery which is executed once for each candidate row 
considered by the main query. It uses a value from a column in the outer query. It causes the 
correlated subquery to be processed in a different way from the ordinary nested subquery. 

In normal subquery, the inner SELECT runs first and executes once. It returns values 
to main query. A correlated subquery executes once for each row considered by the outer 
query. The inner query is driven by lire outer query. The following steps are executed for a 
correlated sub query: 

1. Get cand id ate row 

2. Execute inner query using candidate row's value. 

3. Use value resulting from inner query to qualify or disqualify candidate. 

4. Repeat until no candidate row remains. 

Example 

Write a correlated subquery to find EMPloyees who earn a salary greater than the 
average salary lor their department: 



SELECT 

FROM 

WHERE 


Result 


EMPNO, ENAME, SAL, DEPTNO 
EMP E 

SAL > (SELECT AVG (SAL) 

FROM EMP 

WHERE DEPTNO = E.DEPTNO); 


s'oo' 



EMPNO 

ENfiME 

SAL 

DEPTNO 


7499 

ALLEN 

16 00 

30 


7566 

JONES 

29/5 

20 


7698 

BLAKE 

2850 

30 


7788 

SCOTT 

3000 

20 


7839 

KING 

5000 

10 


7902 

EURO 

3OO0 

20 


.oVS 


The alias is necessary only to avoid ambiguity in column names. 

How it Works? 

The above correlated subquery works as follows: 






Main Query 

1 It retrieves the first candidate row of employee Smith in DEPT 20 earning 800. 

2 , EMP in FROM clause has alias 1 that qualifies DEPTNO column referenced in the 
inner query's WHERE clause. 

3. WHERE clause compares 800 against the value returned by inner query. 
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2 * 

3* 

4 * 

5. 

6 , 




Inner Query 

1. It computes average salary for employee's department 

“ e WHRR ^ DEPTNO value is the value (E.DEPTNO) that is the value passed to 
mner query from outer query DEPTNO column. P '" 

AVG (SAL) for Smith DEPT 20 is 2175, 

The candidate row does not meet condition and is discarded 
The same steps are repeated for next candidate rows of outer query. 

e selection of candidate rows continues with those meeting the condition 
appearing in the query result. 6 condition 

Use of Correlated Sub Query 

The correlated subquery is used to read every row in the table, it compares values in 

orsetT f da !f 11 iS USed Whenever a subquery musl return a different resulL 

or set of results tor each candidate row considered by the main query. A correlated subquerv 

“ USed f ° anSWer mu,tl ‘P art questions whose answer depends on the value in each row of 

e paiCnt query ’ Thc mjler SELECT is normally executed once for each candidate row. 

EXISTS Operator 

The EXISTS operator is frequently used with correlated subqueries. It checks for the 

r mTh‘ 1 T u, V m,CT rr The ^ 

\ allies rather it returns the value ot true or false 

Example 


:e© 


SELECT 

EMPNO, ENAME, JOB DEPTNO 

FROM 

EMP E 

WHERE 

EXISTS (SELECT EMPNO 


FROM EMP 


WHERE EMP.MGR = E.EMPNO) 
ORDER BY EMPNO; 

Result 


EMPNO 

ENAME JOB DEPTNO 



7566 JONES 
7698 BLOKE 
7782 CLARK 
7788 SCOTT 
7839 KING 
7982 FORD 


pie 


MANAGER 

MANAGER 

MANAGER 

ANALVST 

PRESIDENT 

ANALVST 


Write a correlated subquery that displays 
DEPT table. 1 7 


28 

38 

10 

28 

18 

20 


SELECT 

FROM 

WHERE 



5 whose department is not in 


EMPNO, ENAME, DEPTNO 
EMP 

NOT EXISTS (SELECT DEPTNO 
FROM DEPT 

WHERE DEPT. DEPTNO = EMP. DEPTNO); 

I he above query will return no records 











Chapter 8 Structured Query Language 


205 




8.8 Data Definition and Modification 

SQL is also used for data definition and modification purposes. 

Creating Tables 

The CREATE TABLE statement is used to create a new table. Its syntax is as follows: 
CREATE TABLE table_name 

(column 1 data type, co!umn2 data type, co!umn3 data type); 

The data type specifies the type of data to be stored in the column. SQL provides the 
following common data types: 


i 

F 


Data Type 

Description 

Char(size) 

It is a fixed-length character string. The size is specified in 

parenthesis. The maximum size is 255 bytes. 

Varchar (size) 

It is a variable-length character string. The size is specified in 
parenthesis. 

Number (size) 

It is a number value. The max number of column digi ts is 
specified in parenthesis. 

Date 

It is the date value. 

Number (sizc,d) 

it is number value. The size indicates the maximum number of 
digits and d indicates the maximum number decimal points. 


Example 

CREATE TABLE EMP 
(EMPNO 
ENAME 
JOB 
MGR 
SAL 
COMM 
DEPTNO 




NUMBER(4) , 

VARCHAR2(30), 

VARCHAR2(15), 

NUMBER{4), 

NUMBER{7,2), 

NUMBER(7,2), 

NUMBER(4)}; 

Altering an Existing Table 

The ALTER TABLE statement is used to add or drop columns in an existing table. It is 
also used to change the data type of an existing field of the table. The syntax for adding a 
new column to an existing table is as follows: 

ALTER TABLE tablejiame 
ADD column_yiame datatype; 

The syntax to delete an existing column from the table is as follows: 

ALTER TABLE tab!e_name 
DROP COLUMN column_name; 

The syntax to modify the data type of an existing column of the table is as follows: 

ALTER TABLE table_name 
MODIFY column_name data type; 

Some database systems do not allow to drop a column from table. 

Example 

Write a query to add a column CITY in EMP table. 

ALTER TABLE EMP ADD CITY VARCHAR(30); 
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Example 

Write a query to drop ENAME column in EMP table. 

ALTER TABLE EMP DROP COLUMN ENAME; 

Example 

Write a query to modify the da La type of CITY column to CHAR in EMP table. 

ALTER TABLE EMP MODIFY {CITY CHAR(25)); 

Deleting a Table 

The DROP statement is used to delete a table along with table structure, attributes and 
indexes. The syntax Ls as follows: 

DROP TABLE table_name; 


Example 

Write a query to delete EMP table. 

DROP TABLE EMP; 

Truncating a Table 

The TRUNCATE TABLE statement is used to delete all data 
delete the table structure. 




The syntax is as follows: 
TRUNCATE TABLE table name; 
Example 


fte® 

Write a query to delete all data in EMP table. 
TRUNCATE TABLE EMP, 




\Vz 


in. a table. Il does not 


8.9 Constraints 

A property that can be set on a column or set of columns in a table is called constraint. 
A database program uses constraints to enforce limitations on the date entered in tables. If a 
constraint is violated, the command that caused the violation is terminated. The constraint 
can be defined at the Lime of creation of a table or later. T 

he constraints can be applied at the following leveLs: 

• Column Level Constraint: A constraint is called column-level constraint if it is 
defined with column definition. 


i© 


*>0 C Type oi 
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Table Level Constraint: A constraint is called table-level constraint if it is not 
defined with a specific column definition. This constraint is applied to the whole 
table. 


of Constraints 

Different constrains in SQL are as follows: 

NULL/NOT NULL 



It determines whether a column can be blank or not. The word NOT NULL means that 
a column cannot have a null value. User has to supply some value in the column. A null 
value is not same as 0, blank, zero-length string or empty string. Null means that no entry has 
been made. It can only be applied at column level. 








Chapter 8 =s Structured Query Language 


207 


e'o 0 ' 


r 




.e'o 0 


,qYS 






>©°° 





>X>°° 


Example 

CREATE TABLE EMP 
{EMPNO NUMBER(4) NOT NULL, 

ENAME VARCHAR2(30) NOT NULL, 

JOB VARCHAR2(15), 

MGR NUMBER(4), 

SAL NUMBER(7,2), 

COMM NUMBER{7,2), 

DEPTNO NUMBER(4) NOT NULL); 

UNIQUE 

A UNIQUE constraint specifies that all values in a given column must be unique. The 
column must have different value in every row of the table. 

It can be used to ensure that duplicate values are not entered in a column. It can be 
applied at column or table level. 

Example 

CREATE TABLE DEPT 

(DEPTNO NUMBER (5) CONSTRAINT enum_ukey UNIQUE, 

DNAME VARCHAR2 (14), 

LOG VARCHAR2 (13)); 

Example 

CREATE TABLE DEPT 
(DEPTNO NUMBER (5), 

DNAME Varchar2 (14), 

LOC VARCHAR2 (13), 

CONSTRAINT enum ukey UNIQUE (DEPTNO)); 

In the above examples, enum_ukey is the name of the constraint. 

PRIMARY KEY 

It is used to define a column or set of columns as primary key. ft restricts duplication of 
rows and does not allow Null values. A primary key that consists of two or more columns is 
called a composite key. A table can have only one primary key. Primary key constraint can 
be defined at table level or the column level. 

Example 

The following example creates a primary key at column level. 

CREATE TABLE DEPT 
(DEPTNO NUMBER (5) PRIMARY KEY, 

DNAME VARCHAR2 (14) CONSTRAINT enum_ukey UNIQUE, 

LOC VARCHAR2 (13)) 

Example 

The following examples creates a primary key at table level. 

CREATE TABLE DEPT 

(DEPTNO Number (5), 

DNAME varchar2 (14), 

LOC Varchar2 (13)), 

CONSTRAINT DEPT UK UNIQUE(DNAME), 

CONSTRAINT enum_pkey PRIMARY KEY(DEPTNO)); 
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foreign key 

create a °^7? “ ^ ^ - -d to 

common field ThTffcW is a pr^v kf between two **** » based on 

A tabic can m “* ^ ^ “* key in child tabic. 

» l ..:*r~7A“=ss=:sa?;r-‘'--*- 
; =ss-i—x-:=.“’“r 

DELETfc CASCADE: specifies that when the row in parent table Ls deleted 
the corresponding rows in child table will also be deleted If this option is nJ 

Example ’ t3bie Cannot be de,eted u lt is referenced in child table. 

CREATE TABLE EMP 
(EMPNO 
ENAME 
JOB 

HIREDATE 
MGR 

D ( COMM 


deptno 
Example 
CREATE TABLE EMP 


NUMBER{4) NOT NULL 
VARCHAR2(30) NOT NULL 
VARCHAR2(15), 

DATE, 

NUMBER(4), 

NUMBER(7,2), 

NUMBER(7,2), 

NUMBER(4) REFERENCES DEPT)- 




too 


,oVS 


V 




(EMPNO 
ENAME 
JOB 

HIREDATE 
MGR 
SAL 
COMM 
DEPTNO 


NUMBER(4) NOT NULL 
VARCHAR2(30) NOT NULL 
VARCHAR2(15), 

DATE, 

NUMBER(4), *~ 

NUMBER(7,2), 

NUMBER(7,2), 

-- NUMBER(4), -* 

CONSTRAINT EMPJJEP FK FOREIGN KEY(DEPTNO) REFERENCES DEPT(DEPTNO)); 

column of SmSteDS In DEP ™° 

CHECK Constraint 

data vah - - a — b — 

Example 

CREATE TABLE EMP 
(EMPNO NUMBER(IO) 

NAME CHAR(20) 

DEPTNO NUMBER(2) 

SALARY NUMBER(7,2) CHECK (SALARYd 00000))- 

mu S ,b?,“ b ZloS' e 3PPlieS * CHECK ""*** « S^ARV field. The value ,hi s 
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Adding or Dropping a Constraint 

SQL also provides the facility to add, drop, enable or disable an existing constraint. But 
it is not possible to modify an exisling constraint. The syntax is as follows: 


ALTER TABLE Table_Name 

ADD [Constraint name] type (Column); 


Example 

The following example creates a foreign key constraint on BMP table. The constraint 
ensures that a manager exists as valid employee in EMP table. 

ALTER TABLE EMP 

ADD CONSTRAINT EMP_FK FOREIGN KEY(MGR) REFERENCES EMP(EMPNO); 
Example 

The following example removes the primary key constraint on DEPT table and drops 
the associated FOREIGN KEY constraint on EMP.DEPT column. 


e'o' 


ALTER TABLE DEPT 

DROP PRIMARY KEY CASCADE; 

Example 

The following example deletes the manager constraint from EMP table. 

ALTER TABLE EMP 

DROP CONSTRAINT EMP_FK ; 

8.10 Data Manipulation Language 

The parL of SQL Lhat Ls used to to manipulate data in tables is known as data 
manipulation language (DML). 

The INSERT INTO Statement 

The INSERT INTO statement is used to insert new rows in a table. The syntax of this 
statement is as follows: 


INSERT INTO table_name 
VALUES (valuel, value2.) 


The column names can also be specified for which data is to be inserted: 


INSERT INTO table_name (columnl, co!umn2.) 

VALUES {valuel, value2.) 

Example 



INSERT INTO DEPT 

VALUES (50. 'EDUCATION, 'LAHORE') 

Example 


INSERT INTO DEPT(DEPTNO, DNAME) 
VALUES ('60', 'MIS') 

The UPDATE Statement 


I 


ft © 1 



The UPDATE statement is used to modify the existing data in a table. The syntax of 
using this statement is as follows: 

UPDATE tabie_name 

SET column_name = new., value WHERE column_name = some_value, 



vv 




to°° 
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Update One Column in a Row 

The following statement will modify DEPTNO of SMITH: 

UPDATE EMP SET DEPTNO = 70 
WHERE ENAME = 'SMITH 1 ; 

Update Several Columns in a Row 

The following statement will modify JOB and ENAME of SMITH: 

UPDATE EMP 

SET JOB = 'SALESMAN', ENAME = 'CLERK' 

WHERE ENAME ='SMITH' 

The DELETE Statement 

The DELETE statement is used to delete rows in a table. The syntax of this statement is 
as follows: 

DELETE FROM table_name 
WHERE column_name = some_value 

Delete a Row 

The following example delete SMITH: 

DELETE FROM EMP WHERE ENAME = 'SMITH'; 

Delete All Rows 

It is possible to delete all rows in a table without deleting the table. The following 
statement will delete all data in the table but table structure, attributes and indexes will not 
be deleted: 

DELETE FROM tabie_name; or DELETE * FROM table_name; 

Example 

DELETE FROM EMP; 

8.11 Views 

A view is a virtual table. Suppose a user wants to view a few columns of a base table 
instead of all columns. A view can be created to fulfill this request. The view consists of only 
those columns of the base table that the user requires. This format can be saved as a view by 
giving it a name. 


■e © 0 





Base Table 






■V 


Regis toationNo 

RollNo 

Name 

Class | 

9S-AG-1940 

1 

Nadeem Khalil 

USc 

9G-AG-1889 

2 

Ejaz Saeed 

MSc 

96-AG-1991 

3 

Nan man Qader 

MSc 


View 


Z 


Regis toationNo 

Name 

96-AG-1940 

Nadeem Khalil 

9G-AG-1889 

Ejaz Saeed 

96-AG-1991 

Nauman Qader 


Figure: Base iuble & view 
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8.11.1 Types of Views 

There arc two types of views: 

1. Simple View 


o\ c: 



Simple view is based on one table. It docs not contain group functions or grouped data. 
Data manipulation is always possible in simple views. 


Example 

The following statements create a simple view based on EMP table: 

CREATE OR REPLACE VIEW my_emp 

AS 

SELECT EMPNO, ENAME, SAL, HIREDATE, DEPTID 
FROM EMP; 


2. Complex View 

Complex view is based on one or more tables. U may contain group functions or 
grouped data. Data manipulation is not always possible in complex view. 


Example 

Tire following example creates a complex view based on EMP table: 
CREATE OR REPLACE VIEW dept_sal 

SELECT DEPTNO, AVG(SAL) AVGSALARY 
FROM EMP 
GROUP BY DEPTNO; 

Retrieving Data from View 



The method of retrieving data from a view is similar to the method of retrieving data 
from a table. The following statement retrieves data from the above view: 

SELECT * FROM dept_sal; 


Short Questions 


Q.l* What is SQL? 



SQL stands for Structured Query Language. SQL is not a full-featured programming language. It 
is simply a data sublanguage. It means that it only has language statements for database definition and 
processing (querying and updating). The data definition commands are called Data Definition 
language (DDL). The data query and data updating commands arc called Data Manipulation 
Language (DML). SQL was developed by IBM. It works with database programs like MS Access, DB2, 
Informix, MS SQL Server, Oracle, Sybase etc. 

Q2. The questions refer to the three relations: 


SALESPERSON ( Name, PercenlofQuota, Salary) 

ORDER ( Number, CustName, SalespersorxName, Amount) 
CUSTOMER ( Name, City, IndusfcryTvpe) 


* 









w vv w 
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Sample data of Salesperson: 


Sample data of Order: 


Name 

Age 

msm 

Abdullah 

63 

120000 

Baba i 

38 

42000 

J unaid 

26 

36000 

Mahmood 

42 

50000 

Zaman 

59 

118000 

Kurshid 

27 

34000 




Xc 


Number 

CustName 

Sales p e rs on Name 

Amount 

100 

A j ma IConstru ction 

Zaman 

560™ 

200 

A j ma IConstru cti on 

jumd 

1800 

300 

Mahmood Co 

Abdullah 

480 

400 

AI iCon struc Lion 

Abdullah 

2500 

500 

A j malCons true ti on 

Mahmood 

6000 

600 

TahixBuitders 

Abdullah 

700 

700 

MuhammadCo 

Junid 

150 


Sample Data of Customer: 


Name 

City 


A jma 1C onstru c tic n 

FSD 

B 

MahmuadCo 

LHR 

V 

Tahir Builders 

BIND! 

B 

AliConstrucdon 

PINDI 

B 


b> 
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, . t . —. . 1,1 use me data m those tables and show the 

statements to display or modify data as indicated in the following questions: 

a) Show the salaries of all salespeople. 

SELECT SALARY FROM SALESPERSON; 

Show the salaries of all salespeople but omit duplicates. 

SELECT DISTINCT SALARY FROM SALESPERSON; 

c) Show the names of all salespeople under 30 Year old. 

SELECT Name FROM SALESPERSON 
WHERE Age -c 30; 

d) ence^ ndmeS ° f 311 salet ’P eo P le who have an order with Ajmal Construction. 
SELECT SalespersonName FROM ORDER 

WHERE CustName = 'Ajmal Construclion'; 

saIes P e °P le who more than $49,999 and less than $100,000. 

SELECT Name FROM SALESPERSON 

WHERE Salary > 49999 AND Salary < 100000; 

° f al ‘ sales P e °P le wi[ h age greater than 49 and less than 60. Use the 
Be I WfcfcN keyword. 


l0 VS 


f) 


8 i 


SELECT Name FROM SALESPERSON 
WHERE age BETWEEN 50 AND 59; 

Show names of all salespeople with age greater than 49 and less than 60. Use LIKF 
keyword. 

SELECT Name FROM SALESPERSON 
Wl 1ERE age LIKE '5_'; 







































































213 


Chapter 8 => Structured Query Language 



h) Show the names of customers who are located in a City ending with l. 

SELECT Name FROM CUSTOMER 
WHERE City LIKE 


i) Show the names and salary of all salespeople who do not have an order with Ajmal 
Construction, in ascending order of salary, 

SELECT Name, Salary FROM SALESPERSON 
WHERE Name NOT IN 


(SELECT SalespersonName FROM ORDER 
W 7 HERE CustName = 1 Ajmal Construction) ORDER BY Salary; 
j) Compute the number of orders. 

SELECT COUNT(*)FROM ORDER; 


k) 

l) 

m) 



Compute the number of different customers who have an order, 

SELECT COUNT (DISTINCT CustName) FROM ORDER; 

Compute the average age for salespeople, 

SELECT AVG(Age) FROM SALESPERSON; 

Show the name of the oldest salesperson, 

SELECT Name FROM SALESPERSON 

WHERE Age IN (SELECT MAX (Age) FROM SALESPERSON); 

Compute the number of orders for each salesperson. 

SELECT SalespersonName, COUNTS) FROM ORDER CROUP BY Salesperson Name; 

Compute the number of orders for each salesperson, considering only orders for an 
amount exceeding 500. 

SELECT COUNTS) FROM ORDER 


WHERE Amount > 500 
GROUP BY SalespersonName; 


p> Show the names and ages of salespeople who have an order with AJMAL 
CONSTRUCTION, in descending order of age (use a subquery), 

SELECT Name, Age FROM SALESPERSON 
WHERE Name IN 

(SELECT SalespersonName FROM ORDER 
WHERE CustName = * Ajma1 Construction F ) 

ORDER BY Age DESC; 




ovs 


Show the names and age of salespeople who have an order with AJMAL 
CONSTRLTCTION, in descending order of age (use a join). 

SELECT Name, Age FROM SALESPERSON, ORDER 
WHERE SALESPERSON. Name = ORDER. Salesperson Name 
AND ORDER,CustName = Ajmal Construction' 

ORDER BY age DESC; 

Show the quota percentage of salespeople who have an order with a customer in PINDI 
(use a subqueiy). 

SELECT Age FROM SALESPERSON 
WHERE Name IN 


(S E L ECT Sa lespersonNa me F R OM OR DER 
WHERE CustName IN 


(SELECT Name FROM CUSTOMER 
WHERE City = PINDI )); 

s) Show the age of salespeople who have an order with a customer in PINDI (use a join) 

SELECT age FROM SALESPERSON, ORDER, CUSTOMER 
VVI fERE SALESPERSON.Name = ORDER.SalespersonName 
AND ORDER.CustName = CUSTOMER. Name 
AND City ='PINDI'; 
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Show the industry type and names of salespeople of all orders for companies in PINDI. 

SELECT Indus try Type, AGE FROM SALESPERSON, CUSTOMER, ORDER 
WHERE SALESPERSON.Name - ORDER.Salespef$drtName 
AND ORDER.CustName - CUSTOMER.Name 
AND CITY = ’PINDF; 


y) Show the names of salespeople who have two or more orders. 
SELECT SalespersonName FROM RDER 
GROUP BY Salesperson Name 
HAVING COUNTH > 1; 


»o°' 


v) Show the names and quota percentages of salespeople who have two or more orders. 
SELECT SALESPERSON Name, Age PROM SALESPERSON, ORDER 

WHERE SALESPERSON.Name = ORDER. Salesperson Name 
GROUP BY SALESPERSON.Name, Age 
HAVING COUNTH > 1; 

w) Show a SQL statement to insert a new row into CUSTOMER. 

INSERT INTO CUSTOMER VALUES CQamar'/SAl IIWAL’/F’); 

x) Show a SQL statement to insert a new name and quota percentage into SALESPERSON; 
assume that salary is not determined, 

INSERT INTO SALESPERSON (Name, Age) VALUES (Naeem', 35); 

y) Show* a SQL statement to insert rows into a new table, HIGH-ACHIEVER (Name, Salary), 
in which, to be included, a salesperson must have a salary of at least 100,000. 

INSERT INTO HIGH-ACHIEVER 

(SELECT Name, age FROM SALESPERSON 
WHERE Salary >= 100000); 

z) Show a SQL statement to delete customer Ajmal CONSTRUCTION. 

DELETE FROM CUSTOMER 

Wi 1ERE NAME = Ajma ICo ns t ruction 1 ; 


aa) Show a SQL statement to delete all orders for Ajmal CONSTRUCTION. 
DELETE FROM ORDER 
WHERE CustName = ' A jma [Construction); 

bb) Show a SQL statement to change the salary of salesperson JUNID to 45,000. 

UPDATE SALESPERSON SET Salary - 45000 
WHERE NAME = ’Junid 1 ; 


e'o 0 




cc) Show a SQL statement to give all salespeople a 10 percent pay increase, 

UPDATE SALESPERSON SET Salary' - Salary * 1.1; 

dd) Assume that salesperson JUNID changes his name to JAMSHAD. Show the SQL 
statements that make the appropriate changes. 

UPDATE SALESPERSON SET NAME = Jamshid’ 






WHERE NAME - Junid’; 

UPDATE ORDER SET SalespersonName - Jamshid' 

WHERE SalespersonName = 'Junid 1 

Q.3. Write SQL statements to create the following relations with given attribute: 


STU DENT_I D(integer, primary key) 
STUDENT__Name(25 characters) 
FACULTY_JD(Integer, primary key) 
FACULT¥JMAME(25 characters) 
COURSE_ID{8 characters, primary key) 
COURSE_NAME(l 5 characters) 

DATE J3UALIFIED( date) 
SECTION_ID( integer, primary key) 
SEMESTER(7 characters© 
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Answers: 

CREATE TABLE STUDENT 

{STUDENTJD NUMBER NOT NULL , STUDENTNAME VARCHAR2(25), CONSTRAINT STUDENTJ*K 
PRIMARY KEY (STUDENTJD)); 

CREATE TABLE FACULTY 

(FACUL TY ID NUMBER NOT NULL, FACULTY NAME VARCHAR2(25). CONSTRAIN']' FACULTYPK 
PRIMARY KEY (FACULTY ID)); 

CREATE TABLE COURSE 

{COURSEJD CHAR(8) NOT NULL,COURSE_NAME VARCHAR2(15), CONSTRAINT COURSEJK 

PRIMARY KEY (COURSEJD)); 

CREATE TABLE SECTION 

(SECTION ID NUMBER NOT NULL, COURSEJD CHAR(8), CONSTRAINT SECTION PK PRIMARY 
KEY(SECnONJD), CONSTRAINT SECTION PK FOREIGN KEY (COURSEJD) REFERENCES COURSE 
(COURSE ID}); 

CREATE TABLE ^QUALIFIED 

(FACULTY_ID NUMBER NOT NULL, COURSEJD CHAR(K) NOT NULL, DATE_QUALIF1ED DATE, 
CONSTRAINT ^QUALIFIED PK PRIMARY KEY (FACULTYJD, COURSEJD)); 

CREATE TABLE ^REGISTERED 

(STUDENT_ID NUMBER NOT NULL, SECTION JD NUMBER NOT NULL, SEMESTER CHAR(7), 
CONSTRAINT IS_R£GISTEREP_PK PRIMARY KEY (STUDENTJD, SECTION ID), CONSTRAINT 
IS REGISTEREDFK1 FOREIGN KEY(STUDENTJD) REFERENCES STUDENT(STUDENT ID), 
CONSTRAINT ]S_REGISTERED_FK FOREIGN KEY (SECTION_ID) REFERENCES 
SECTION(SECTION ID)); 

Q.4. Write SQL definition commands for each of the following queries. 

a. How would you add an attribute CLASS to the STUDENT Table? 

b. I low. would you remove the IS_REGISTRED table? 

c. How would you change the field for FACULTY_NAME from 25 characters to 40 characters? 
Answers 

a. ALTER TABLE STUDENT 
ADD (CLASS VARCHAR2 (5)}; 

b. DROP TABLE ^REGISTERED; 

c. ALTER TABLE FACULTY 

MODIFY (FACULTY NAME VARCHAR2 (40)); 

Q.5. Perform the following tasks using STUDENT table; 

a. Create two different forms of INSERT command to add a student with a STUDENTJD of 
65798 and last name ejaz to the STUDENT table. 

b. Now write a command that will remove ejaz from the STUDENT Table. 

c. Create an SQL command that will modify the name of COURSE ISM 4212 from database to 
'Introduction to Relational Database' 

a. INSERT INTO STUDENT (STUDENTJD, STUDENT.NAME) 

VALUES (65798,'ejaz'); 

INSERT INTO STUDENT VALUES (65798,'ejaz'); 

b. DELETE FROM STUDENT WHERE STUDENTJD = 65798; 

c. UPDATE COURSE 

SET COURSE_NAME = 'Introduction to Relational Databases' 

WHERE COURSEJD = 'ISM 4212'; 
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Q.6. What is difference between procedural and nonprocedural languages? 

A procedural language requires the computer programmer to specify detailed steps to complete 
a task. A nonprocedural language requires the programmer only to specify the task for DBMS to 
complete. In procedural languages, the programmer specifies what to do and how to do it. In 
nonprocedural, the programmer specifies what to not how to do. 

Q.7. Describe the mandatory clauses in a SQL SELECT statement. 

Two mandatory clauses are SELECT and PROM. The SELECT clause retrives the columns to be 
included in the result. The FROM clause identifies one or more tables and/or views from which to 
retrieve the column data, 

Q.8. Describe the optional clauses in a SQL SELECT statement. 

Four optional clauses are WHERE, GROUP BY, HAVING and ORDER BY. The WHERE clause 
carries out select operation. It specifies which row's are to be selected. The GROUP BY clause organizes 
data into groups by one or more column names listed in SELECT clause. The HAVING clause sets 
conditions regarding which groups to include in result. The groups are specified by GROUP BY clause. 
The ORDER BY clause sorts query results by one or more columns in ascending or descending order. 
Q.9. What is constraint? 

A property that can be set on a column or set of columns in a table is called a constraint. 
Database program uses constraint to enforce limitations on the date entered in a particular column. If a 
constraint is violated, the command that caused the violation is terminated. The constraint can be 
defined at the time of creation of a table or later. 

Q.10. Briefly describe four types of integrity constraints. 

The NOT NULL constraint means that a row of data must have a value for the column. The 
UNIQUE constraint is used to enforce uniqueness for a column value. The CHECK constraint forces 
data values stored m a column to fall in a range of values. The PRIMARY KEY constraint is applied to 
the table's primary key. It may consist of a single field or a group of fields. 

Q.11, List the SQL commands to populate, manipulate and remove rows. 

The INSERT command adds a row to the table. The UPDATE command modifies an existing 
row. The DELETE command removes one or more rows from a table. 

Q.12. How is updating a column different from modifying it? 

The ALTER command changes the table structure but does not change the table data The 
UPDATE command changes the table data but not the table structure. 

Q.13. Why is SQL called a free-form language? 

A free-form language has no rules regarding formatting such as how many words can be put on 
a single line or where to break a line. 

Q.14. List the rules for writing a simple SELECT query. 

The three rules are as follows; 


1. Specify the column to be displayed in the result by typing the exact complete column names. 

2. Separate each column name with a comma (,). 



3. Specify the name of table after FROM clause, 

4. Terminate the query with a semicolon (;), 

Q.15. What is base table? 

A table from which a view is derived. A view can have onre or more base tables. 

Q.16. What is the purpose of WHERE clause? 

The WHERE clause is used to specify conditions for selecting rows to be displayed in result. 
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Q.17.What is the purpose of NOT logical operator? 

The NOT logical operator negates the expression that follows iL It often simplifies the WHEEL 7 

clause. 

QH8. What is the purpose of IN operator? 

The IN operator is used to specify a list of values instead of writing a large number of OR logical 
operators. 

Q,19. What is the purpose of BETWEEN operator? 

The BETWEEN operator is used to specify an inclusive range of values, 

Q.2G. Compare and contrast the IN and BETWEEN operators. 

Both are used to compare values from a single table column against multiple values. However, 
the IN operator specifies a list of values and BETWEEN" operator specifies an inclusive range of values, 

Q.21. What is the purpose of LIKE operator? 

The LIKE operator is used to search for data rows containing incomplete or partial character 
strings within a data column. 

Q.22. Describe different operators. 

The % (percent) operator represents any string of zero or more characters. The (underscore) 
character represents any single character. 

Q.23. What happens NULL value is compared to another value? 

NULL means the absence of any stored value. When NULL value is compared with another 
value, the results are never true. A NULL value does not match anything not even another NULL value. 

Q.24. Describe the order of evaluation for arithmetic operators. 

Multiplication and division operators are performed before addition and subtraction. When an 
expression contains operators of the same order, the expression is evaluated from left to right. The 
parenthesis are used to force a specific order of evaluation, 

Q.25. What is difference between single row and multiple row function? 

Single row functions work on single rows only and return one result per row. There are different 
types of single row functions. Multiple row function operates on set or group of rows and return one 
result per group of rows. 

Q.26. Briefly five aggregate functions. 

The COLFNT function counts all non-NULL values in a column. The AVC function computes the 
average of a column. The SUM function calculates the total of a column. The MIN functions returns the 
smallest value in a column. The MAX function returns the largest value in a column. 

Q.27. Why aggregate functions cannot be used in WHERE clause? 

A WHERE clause includes or excludes rows from a table based on user-defined criteria. The 
aggregate function then acts on all rows or a subset of rows that satisfy the criteria specified in WHERE 
clause. Since the WHERE clause must execute before the aggregate function, the aggregate function 
cannot be included in WHERE clause. 

Q,28, Describe the purpose of GROUP BY clause. 

The GROUP BY clause is used to specify the lows to be included from a data table when 
aggregating information by group 

Q.29. Describe a scalar aggregate function. 

A scalar aggregate function produces a single value in a result table from a SELECT statement 
that does not include a GROUP BY clause. 

Q.30. What is the purpose of HAVING clause? 

The HAVING clause is used to filter rows through the use of aggregate functions. 
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Q.31. Compare and. contrast WHERE and HAVING clauses. 

The WHERE and HAVING clauses both filter rows from tables in the result based on condition. 
The WHERE clause filters rows before the GROUPING action, The HAVING clause filters rows after 
the GROUPING action, 

Q,32. Describe three optional clauses in FOREIGN KEY constraint. 

Three optional clauses in FOREIGN KEY constraint are as follows: 

1. On Update (Delete) Cascade propagates any update/delete on referenced table to referencing 
table. 

2. On Update (Delete) Restrict rejects an update or deletion of a primary key value unless no 
foreign key references that value. 

3- On Update (Delete) Set Null sets the value of the affected foreign key columns to null. 

Q-33. What is the purpose of table alias names? 

Table alias names are used to prevent ambiguity in a query. They make the query shorter and 
more readable. The shorthand method for referring to a table simplifies the process of writing a query, 

Q.34. Under what circumstances are multiple columns required to join two tables? 

Multiple columns are required to join two fables when the related tables have composite primary 
key columns* 

Q.35. Describe an outer join operation. 

An OUTER JOIN operation allows rows from one table to appear in a result table even if there is 
no matching value in the table to which it is joined. 

Q.36. Describe a SELF JOIN operation. 

A SELF JOIN operation produces a result table when the relationship ol interest exists among 
rows that are stored within a single table. 

Q.37. What is a subquery? 

A subquery is a query within a query. A subquery is the use of a SELECT statement inside one of 
the clauses of another SELECT statement* 

Q,38, Describe the restrictions on subqueries. 

The restrictions on subqueries are as follows: 

1 The subquery SELECT clause must contain only one expression, one aggregate function or one 
column name. 

2. The value(s) returned by a subquery must be compatible with WHERE clause of outer query, 

3. The DISTINCT keyword cannot be used in subqueries that include a GROUP EY clause. 

4. Sobqueri es eannot rnanipu 1 ate their resuIts intema11 y. 

Q.39. How can the user decides to use a join query or a subquery? 

Use a subquery when the result table displays columns from a single table. Use a join query 
when the result displays columns from two or more tables, 

Q.40. Describe a scalar subquery. 

A scalar subquerv is an inner query that returns a result table containing a single column from d 
single row. 

Q.41. Describe the effect the ALL and ANY keywords have on comparison operators. 

The ALL and ANY keywords can modify a comparison operator to allow an outer query to 
accept multiple values from a subquery. The ALL keyword used with > operator requires that the rows 
in outer query have a value greater than all values returned by inner query. The ANY keyword requires 
that the rows have a value greater than one or more of the values returned by the inner query 
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Q.42. How is a correlated suhquery different from regular subqueries? 

A regular subquery's outer query depends on values provided by the inner query, A correlated 
subquery's inner query depends on values provided by the outer query, 

Q.43, Describe how EXISTS operator works. 


The EXISTS operator cheeks for the existence of rows returned by inner query The inner query 
does not return column values. It returns a value of TRUE or FALSE. 


Q,44, Where can an ORDER BY clause be used in a subquery? 

The ORDER BY clause can be used in the outer query but not in inner query. 

Q.45. Describe the three basic types of sub queries. 

1. Some Subqueries operate on lists by using IN operator or a comparison operator modified by 
ANY or ALL keywords. These subqueries can return a group of values. 

2. Some subqueries use an unmodified comparison operator (-, <, >, <>). These subqueries must 
only return a single scalar value. 

3. Some subqueries use EXISTS operator to test the existence of data rows satisfying specified 
criteria. 



2 . 




SQL is: 

a. Frocedural language b. Non-procedural language c. Not a data sublanguage 

To form a projection with SQL: 

a. Name the relation to be projected and list the columns to be shown 
b> The keywords SELECT and FROM are optional 

c. The columns to be obtained arte listed before the keyword SELECT 

d. The table to be used is listed before the keyword FROM 


3. To remove duplicate rows, this qualifier must be specified: 

a. ONLY b. UNIQUE c. DISTINCT d. SINGLE 


d. None 


4. Which SQT keyword is used to name a new table and describe the table*® columns? 

a. Set b.create c. Alter d. Modify 

5. WTiich SQI keyword is used to change the structure, properties or constraints of a table? 

a. Set b,create c. Alter d. Modify 


8 , 



8 . 


If table PRODUCT has a column PRICE with data type Numeric (8,21, it stores values as: 

a. H digits, decimal point and 2 more digits H. 6 digits, decimal point and 2 more digits 
c. 10 digits with nu stored decimal point d. S digits with no stored decimal point 

If the table PRODUCT has a column TRICE that has the data type Numeric (8,2), the value 
12345 will be displayed by the DBMS as: 

a. 123.45 b, 12345 c. 12345,00 d. 123450.00 

Which SQL keyword is used to delete a table's structure? 

a. Delete b. drop c. update d. Alter 


9. When the correct SQL command is used to delete a table's structure, what happens to the 

data in the table? 

a. If deleted table was a parent table, data is added to the appropriate rows of the child table. 

b. If deleted table was a child table, data is added to the appropriate rows of the parent table, 

c. The data in the table is also deleted 

d. Nothing because there was no data in the table - only an empty table can be deleted. 
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13* 


14. 


15* 


16. 



21 * 


22 . 


23* 



27. 


In an SQL query, which SQL keyword is used to specify the table(s) to be used? 

a. EXISTS b. Update c Prom d. Set 

The asterisk Cl means that: 

a* All columns of table are to be obtained b All records meeting the criteria are returned 
c. All records with partial criteria met are returned d. None of the above 

Which SQL keyword is used to state the condition to specifies the rows to be selected? 

a. EXISTS b. Where c* From d* Select 

In an SQL query, which SQL keyword is used to join two conditions that both must be true 
for the rows to be selected? 

a. EXISTS b. AND c. IN d* OR 

In an SQL query, which SQL keyword is used to determine if a column value is equal to 
any one of a set of values? 

a. EXISTS b. AND c. IN d* OR 

In an SQL query, which built-in function is used to compute the number of rows in a table? 

a. AVC b. Max e. Min d. Count 

In an SQL query, which built-in function is used Lo total numeric columns? 

a. AVG b. SUM c. Min d. Count 

In SQL, which built-in function is used to compute the average value of numeric columns? 

a. AVG b* MEAN c. Min d. Count 

In an SQL, which built-in function is used to obtain largest value of numeric columns? 

a. AVG b. MAX c. Min d. Count 

In SQL, which built-in function is used to obtain the smallest value of numeric columns? 

a* A VG b* MIN c, LOWEST 4 Count 

in an SQL query, which SQL keyword is used with built-in functions to group rows that 
have the same value in a specified column together? 

a* CROUP BY b* ORDER BY c SELECT d SORT BY 

Which SQL keyword is used with GROUP BY to select groups meeting specified criteria? 

a* AND b* EXISTS c, HAVING d. IN 

Given a table with the structure: EMPLOYEE (EmpNo, Name, Salary, HireDate), which of 
the following is not a valid ANSI SQL command? 

a. SELECT * FROM EMPLOYEE WHERE Name LIKE 'Ja%'; 

b. SELECT COUNTS) I ROM EMPLOYEE WHERE Salary < 30000; 

c. SELECT COUNT(EmpNo) FROM EMPLOYEE; 

d. SEi ECT i lire Date. COUNTS) FROM EMPLOYEE WHERE Salary < T X), 

In an SQL query, which SQL keyword is used to implement a sub query? 
a. CROUP BY b. HAVING c. ORDER BY d. SELECT 

When one SQL query is embedded in WHERE clause of another SQL query, it is called: 

a Subset b* Joins c. WHEEL Query d Subquery 

in an SQL query, which SQL keyword is used to specify the names of tables to be joined? 

a* FROM b* HAVING c. JOIN d. SELECT 

In SQL, which SQL keyword is used to specify the condition^) fora join operation? 
a* FROM b* HAVING c. Where d. SELECT 

Regarding the interchangeability of ^ubqueries and joins 

a. Join can always be used as an alternative to a subquery, and a subquery can always bt used 
as an alternative to a join* 

b. A join can sometimes be used as an alternative lo a subquery, and a subquery can 
sometimes be used as an alternative to a join. 

c. A join can always be used as an alternative to a subquery, and a subquery can sometimes be 
used as an alternative to a join. 
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28* 

29 * 

30. 

31. 

32 . 

33. 

34. 


d. INSERT 


d. UPDATE 


d. SET 






ci- A join can sometimes be used as an alternative to a subquery, and subquery can always be 
used as an alternative to a join. 

Which SQL keyword is used to add one or more rows to a table? 
a. MODIFY b. INSERT c SELECT 

Which SQL keyword is used to change one or more rows in a table? 
a. MODIFY b. INSERT c SELECT 

Which SQL keyword is used to change a column value? 

a. CHANGE h, INSERT c. SELECT 

Which keyword is used to remove one or more rows from a table? 

A, CHANGE b. Deletec SEL. CI d Erase 

WHERE clauses cannot refer to ranges and to partial values when: 

a. The keyword IJKE is used b. Keyword BETWEEN is used 

e The keyword IS NULL is used d. The keyword ALSO is used 

Which of the following are the five built-in functions provided by SQL? 

a, COUNT, SUM, AVG, MAX, MIN b. SUM. AVG, MIN, MAX, MULT 

c SUM, AVG, MULT, DIV, MIN) d. SUM, AVG, MIN, MAX, NAMI 

The SQL keyword GROUP BY instructs the DBMS: 

a. To physically group together rows meeting the specified criteria 
b To group together those rows that have the same value uf a column 

M 


c, Both A and B 


d. Neither A nor B 


35 . 

3b. 


37 . 


38. 


39 , 


.e'o 0 


40 . 


41. 


A subquery must be: 

a. In bold b. In capital letters c. In parentheses d, In italics 

Which is true about a "join"? 

a. A join is the combination of the WHERE and Si T EG I clauses 

b. A join is the combination of a product operation, followed bv a selection, followed (usually) 
by a projection 

c. A join is the product of the SELECT FROM WHERE clauses 

d. A join can only be used for two tables 

Which is true of a "join"? 

a A join can be used as an alternative way of expressing many subqueries 

b. A toin expression can be substituted for all subquery expressions 

c. A join expression can be ubstituted for EXISTS and NOT EXISTS 

d. Subqueries can be substituted for all joins 

An outer join: 

a Is not supported by ANSI standard SQL b. Is supported by many DBMS products 
c. Both A and B d. Neither A nor B 

EXISTS and NOT EXISTS: 

a. Are logical operators whose value is either true or false depending on the presence or 
absence of rows that fit the qualifying conditions 

b. Only work with one or two tables 

c. Can return values other than true or false if rows meet the qualify ing conditions 

d. None of the above 

When using INSERT: 

a. Rows can be modified according to criteria 

b. Rows cannot be copied in mass from one table to another 

c. Rows cannot be copied in mass from one table to another 

d. Rows can be inserted into a table one at a time or in groups 

When using DELETE: 

a. Rows can be deleted one at a time or in groups 
c. Row s can be deleted onlv one at a time 


b. It will not cause integrity problems 
d. Order of operations is not important 
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42. Whic 
a. Rtr 
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ch is not true about modifying data? 

a. Rows can be modified one at a time or in groups 

b. The keyword SET is used to change a column value 

c. After SET, the name of the column to be changed and then the new value or way of 
computing the new value is specified 

d. Mass updates are fast, easy, and cause few problems 

43. Which of the following is not an SQL statement used on a single table? 

a. SELECT with WHERE b. SELECT with CROUP BY 

e. SELECT with CROUP BY and HAVING d. SELECTION 

44. Which of the following is not an operation used on two or more tables? 

a. Subqueries b. Joins c. EXISTS d. SELECT with GROUP BY & HAVING 

45. SQL commands can be classified into three types. Which is NOT an SQL command type? 

a. DDL b, DML c. DGL ± DCL 


46. 


47, 


s.e'o 0 


oV* 


c. Er 

48. Whi 
a. Se 


Three SQL DDL CREATE commands are 

a. Schema, Base, and Table b. Base, Table, and Schema 

c* Key, Base, and Table d, Schema, Tabic, and View. 

Which is NOT an advantage of using a view? 
a. Simplify query commands b. Provide data security 

. Enhance programming productivity d. Decrease system overhead 

ch keyword is NOT included in most data retrieval statements? 

a. Select b. As c. From d, Where 


Answers 




. 


1. b 

2. a 

3. c 

4. b 

5. c 

6. d 

7. a 

8. b 

9, c 

10, c 

11. a 

i2. b 

13. b 

14. c 

15. d 

16. b 

17. a 

18. b 

19. b 

20. a 

21. e 

22. d 

23. d 

24. d 

25. a 

26. c 

27, b 

28. d 

29. d 

30. d 

31. b 

32. d 

33- a 

34. b 

35. c 

36. b 

37. a 

38. c 

39. a 

40. d 

41. a 

42, d 

43. d 

44, d 

45. c 

46. d 

47. d 

48. b 
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1 . 

2. 

3. 

4. 

5. 

6. 


The single most important query language is oracle. 

SQL is a procedural language. 

SQL is a data sublanguage, or data access language. 

The result of every SQL query is a relation, 

SELECT is an SQL verb that that can be used to perform a relational algebra projection or 
selection, and to specify other actions, 

SQL provides five bu ill-in functions: COUNT, SUM, AVG, MAX, and MIN. 
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7. SELHC1 Name, t OUNT (*} counts the number of name rows and displays this total in a table 
with a single row and single column, 

8, I he qualifier DISTINCT must be used in an SQL statement when we want to eliminate 
duplicate rows. 

9 In a database, field names must be unique. 

10. The format SELECT-FROM-WHERE is the fundamental structure of SQL statements. 

IT The condition in a WHERE clause can refer to only one value. 

12. 1 he keyword BETWEEN can be used in a WHERE clause to refer to a range of values. 

13. A table is a group ing of rela ted reco rds. 

14. A group of related fields is called a database. 

15. t he Keyword LIKE can be used in a WHERE clause to refer to a range of values. 

16. The keyword N UI .L. can be used in a WHERE clause to search for null (or missing) values. 

17. The rows of the result relation produced by a SELECT statement can be sorted by the values in 
exactly one of its columns, 

18. ORDER BY can be combined with any of the SELECT statements. 

19. A join is a combination of a product operation, followed by a selection, followed (usually) by a 
production. 

20. join expressions cannot substitute for all subquery expressions, but subquery expressions can 
substitute for all join expressions. 

21 . t 


.etP 


SQL commands can be classified into two types. 

22. Use the DROP command to delete a table, schema, or view, 

23. The UPDATE command is used to populate tables. 

24. Expressions are mathematical manipulations of the data in a table. 

25. To find a range of values, use the FI iROUGH keyword. 

26. 1 he DM I commands are u^ed to define a database 

27. To keep duplicate values from being returned use the DISTINCT keyword. 

28. An outer join includes all data of each table joined. 

29. Join and subquery techniques may often be used to accomplish the same task. 

30. In sub queries, you may use IN instead of 

31. In order to use the UNION clause on multiple queries, each query must output the same 
number of rows. 


eP 




Answers 



2. F 

3, T. 

4. T 

5. T 

6, T 


8. T 

9. V 

10. T 

11. F 

12. T 

13. F 

14. F 

15, F 

16. F 

17. F 

18. T 

19. T 

20. F 

21. F 

22. T 

23. F 

24. T 

25. F 

26. F 

27. T 

28. E 

29, T 

30. T 

31. T 
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Chapter 9 Concurrency & Security 


9.1 Transaction 

A transaction is defined as a logical unit of work, ll consists of one or more operation* 
on a database that must be completed together so that the database remains in a consistent 
State. A transaction must cither complete successfully or fail. 

Suppose the information of stock is stored in the database. The database stores two 
things i.e. sold list and quantity. When an item is sold to a customer, it is added to the sold 
list. This is one operation on the database. I lowever, the quantity of the sold item must also 
be subtracted from the items currently in stock. If both steps are not completed together, the 
database will he in an inconsistent state. The quantity ol items in stock will be wrong if items 
are sold but not subtracted from items in stoc k. The quantity will be wrong if the items are 
subtracted from items in stock but not sold both of these operations together make up a 
single transaction and both must complete successfully or both must fail. 

9.1.1 Commit and Rollback 

A transaction is committed if it completes successfully and changes the data. It it fa- 
and leaves the data unchanged, it is said that the transaction has been rolled back. It me.u 
that rollback is used to undo the work done in the current transaction. 

9.1.2 Transaction Properties (ACID Properties) 

A transaction must have four properties c alled ACID properties. These are as follow - 

1. Atomicity 

A transaction must he an atomic unit of work. A transaction musl completely syccet 
oi completely fail. If any statement in transaction fails, the entire transaction fails complete 

When a transaction is executed successfully it is said to be committed. In case ol fail;, , 
of a statement, ail previous successful statements in transaction are rolled back or reverted :■ 
foe previous state of consistency. An incomplete transaction does not take place. 

2. Consistency 

A transaction must leave the data in a consistent state after completion, for example 
a bank database, money should never be "created' or "deleted" without an appropriate 
deposit or withdrawal. 

3. Isolation 

Alt transactions that modify the data are isolated from each other. They do not access 
the same data at the same time. Transactions must have no dependence or effect on other 
transactions. A modifying transaction can access the data only before or after another 
transaction is completed. 

4. Durability 

The durability means that the modifications made by a transaction are permanent and 
persistent, l! the system is crashed or rebooted data should be guaranteed to be completed 
when the computer restarts 

9.2 Concurrency 

Concurrency is a situation in which two or more users access the same piece of data at 
foe same time In a multi-user environment, concurrency occurs very commonly. In some 
situations, iht! concurrent access m.a\ arise to some serious problems. 
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9.2.1 Concurrency Problems * 

Different problems that may occur due to concurrency are as follows: 

1- Lost Update Problem 


The problem arises when two or more transactions update the same data concurrently. 
It occurs when two or more transactions select the same row and then update the row based 
on the value originally selected. Each transaction is unaware of other transactions. The last 
update overwrites updates made by the previous transactions, it results in loss of data. 


Example 


Suppose there is a stock table that contains three attributes Product Code, Description 
and Quantity. There are two teams of staff. Team A and 13. Team A is responsible for stock-in 
products and team B is responsible for stock-out products. 



Result: Team B's update is lost at 10:33 which is overwritten by Team A r s update. 

2. Uncommitted Dependency Problem 

This problem arises when Lwo or more transactions work on the same tabic. One 
transaction retrieves or updates certain part oi data before other transaction rollbacks update 
on the same data. The uncommitted dependency occurs when a second transaction selects a 
row that is being updated by another transaction. Tire second transaction is reading data that 
has not been committed yet and may be changed by the transaction that js updating the row 

Example 

stock table contains a field Quantity with value lOO.^The following 
may result in wrong result. 


example. Team B updates Lhe value of Qty to 150 at tl. Team A then 
retrieves this updated value at t2. Team B rollbacks the action white making Qty 100 again. 
So, the value of Qty retrieved by Team A becomes wrong at t3. 

3- Inconsistent Analysis Problem 


Time 

Team A 

Team B 

tl 

** 

Update Qty to 150 

t2 

Retrieve Qty 

- 

t3 

- 

Rollback 


Suppose the 
sequence of actions 


eV 0 






In the above 


Inconsistent analysis problem occurs when a transaction reads several values from the 
database but another transaction updates some of them during the executing of the first 
transaction. 






























Chapter 9 = 3 . Concurrency & Security 


227 


i® 


Inconsistent analysis is similar to uncommitted dependency in that another transaction 
is changing the data that a second transaction is reading, tn inconsistent analysis, the data 
read by the second transaction was committed by the transaction that made the change. 
Inconsistent analysis involves multiple reads (two or more) of the same row and each time 
the information is changed by another transaction. 

Example 


T ,hres A cco tmt& 


Acc-1; 40 


Acc-2: 50 


Ace-3; 30 


Time 

Team A 

Team B 

ti 

Retrieve Acc-1: Sum = 40 

- 

t2 

Retrieve Aee-2: Sum = 90 

- 

t3 

- 

Retrieve Acc-3 

14 

- 

Update Acc-3 = 0 

t5 

- 

Retrieve Acol 

t6 

- 

Update Acc-1 =50 

t7 


Commit 


Retrieve Acc-3: Sum = 90 



At the time t8, the value of sum is 90, which is wrong. 

9.3 Resource Locking 

One way to prevent concurrency problems is to lock the shared data. Locking ensures 
that the shared data can be used by one user at one time. When a user accesses the data, the 
second user lias to wait until the first user finishes his work. Suppose there is an item tn the 
database with a value 100. If two users try to access the item to update it, the locking 
mechanism will work as follows: 


.eV 0 ' 


rh 


Transaction 
of User 1 


Ustrl 


1. Lock the item, 

2. Retrieve item. 

3. Reduce itemby 10. 

4 Update the item 

5 Unlock the item. 


Us«2 


1 Lock the item 

2. Retne ve item. 

3. Reduce item by 20 

4 Update the item 

5 Unlock.the item 


Sequence of Processing by CPU 

1. Lockthe item for user 1. 

. 2. Retrieve item for user 1 . 

3. Lockthe item for user 2. The item is already locked 
so user 2. has to wait until user 1 unlocks it 
*4. Reduce item by 10 for user 1, 

5 Update the item tor user 1. 

- Urtlock the ite m fa r user 1 

7. Lockth e item far user 2. 

8 Rctrieve ite m for user 2. 

9 Reduce item by 20 for user 2 

10. Update the item for user 2. 

11 Unlock the item far user 2, 


Tm ns action 
of User 2 


Figure: Locking mechanism 
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After both transactions are completed, I he value of item will be 70. The locking 
mechanism ensures that if one transaction is in progress, the second transaction has to wait 
for the completion of first, 

9.3.1 Lock Terminology 

Some important terms related to locking mechanism are as follows: 

* Implicit Lock: It is a type of lock placed automatically by DBMS. 

* Explicit Lock: It is a type of lock placed by application program by issuing a 

command. 

* Exclusive Lock: A type of lock that locks an item from any type of access is known as 

exclusive lock. If a transaction locks an item using exclusive lock, no other 

transaction can read or change data. 

* Shared Lock: A type of lock that locks an item from change but not from read is 
known as shared lock. If a transaction has locked an item using shared lock, the other 
transaction can only read the item but cannot modify it. 

* Lock Granularity: The level of the lock applied on an item is known as lock 
granularity. Different levels of locks are as follows: 

o Row level (Smallest lock granularity) 
o Page level 
o Table level 

o Database level (Largest lock granularity) 

A lock with large granularity is easy to maintain fox DBMS but may cause problems. A 
lock with small granularity is difficult to maintain for DBMS but causes less problems. 

9.4 Serializable Transaction Schedules 


A transaction consists of one or more read/write operations according to certain 
sequence. When two or more transactions are present, we can examine which of these 
operations can be used without harming the original sequence. It ensures the correctness and 
increases efficiency. 

9.4.1 Serial Schedule 

Serial schedule is a plan to ext ute transactions serially. The internal sequencing of 
each transaction is preserved. A serial schedule ensures that each transaction executes as it it 
is the only one accessing the database at one time. 

9.4.2 Serializable Schedule 

Serializable Schedule is a non-serial schedule in which transaction operations are 
interleaved while ensuring consistency. 

9.4.3 Properties of Serializable Schedule 

* A serializable schedule is equivalent to some serial schedule. 

* It has no read and wj Le conflicts which can effect database consistency. 

* It does not suffer from issues such as, lost update, dirty read eLc, 

9.5 Deadlock 


Deadlock is a situation in which two transactions wait for com| ebon of each other 
The first transaction needs a resource that is locked by second transaction and the second 
transaction needs a resource that is locked bv first transaction. De chock is caused by locking 
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Suppose there are two items A and B in the database. Two users need these items to 
complete their work. The following sequence of lock will result in a situation where user i 
has locked the item A and the user 2 has locked the item B, The user I is needs item B to 
complete his work- t he user 2 needs item A to complete his work. Both are waiting each 
other. This situation is known as deadlock. 


User 1 

Ug« 2 

1 Lock item A 

2 Retrieve item A. 

3 Lock the item E 

1 Lock item B 

2, Retrieve item B 

3 Lock item A 


i© 


to 0 




•V 


vV> 


1 . 

2 . 

3. 

4 

5. 

6 . 


Sequence of Pi aces sing by CPU 


Lock item A for user 1 
Lock item B for user 2. 
Rdtneve item A for user 1 
Retrieve item B for user 2 
Put user 1 m wait for R 
Put user 2 in wait for A. 


_ 






Figure: l>adWk 

9*5.1 Solution of Deadlock 

The deadlock problem can be solved in two way^ 

1. Deadlock Prevention 

2. Deadlock Detection & Reem ery 

1. Deadlock Prevention 

There are different ways for preventing a deadlock to occur. One way is to allow users 
to issue only one lock request at a time t he users must lock all required resources at once. In 
the above example, if user 1 locks both item A and item B at once in the first line, deadlock 
will not occur. 

2, Deadlock Defection & Recovery 

ll a dea hock occurs, it needs to be detected and then recovered. In order to recover 
from a deadlock situation, one transaction needs to be killed, in the above example, if the 
transaction of user 2 is aborted, the item B will be released from the lock and the user 1 will 
be able to complete his work. When a transaction is killed, all changes made by that 
transaction should be undone to ensure database consistency, 

9.6 Database Failure 


In every database management system, there is a possibility of hardware or software 
failure. The failures may occur without warning. The data in the database may be lost or 
damaged due to the failure of DUMB. After a failure occurs, a DBMS should recover the 
information that was e' Lercd into the database. 
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9.6.1 Reasons of Database Failure 

The most common reasons of failure are as follows: 

* Failure of computer system 

* Break down of hardware 

* Program bugs 

* User mistakes 

9.6.2 Types of Failures 

Generallv, there are two types of failures: 

1. System Failure 

A system failure is also known as instance failure* II is a failure of the main memory 
of a computer system. System failures may be caused by a power failure, an application or 
operating system crash, memory error or some other reason. Tire end result is the unexpected 
termination of the database management system software. 

2, Media Failure 

A media failure is also known as disk failure. It is a failure of the disk storage system 
of a computer system. Media failures are usually caused by head crash, fire, or exposure to 
vibration outside its physical operating limits. 

9.7 Database Recovery 

A database is very important for any organization. It is very important to recover it as 
soon as possible. Different ways for database recovery are as follows: 

9.7.1 Recovery by Reprocessing 

The simplest way to recover data is to take regular backup of database. If there is any 
failure in the database, the backup of the database can be restored. The transactions 
processed after the last backup are then reprocessed. 

Reprocessing means to redo all events in the same way as they were done earlier. For 
example, if several transactions from an ATM are lost, reprocessing means going back to 
ATM and performing the same transactions in the same order. 

Reprocessing transactions takes the same amount of time as processing them first time. 
It is very difficult to do if the computer is heavily scheduled. Secondly, when transactions are 
processed concurrently, slight variations in human activity may change the order of 
execution of different activities. For example, a user may insert a floppy disk more slowly or 
read an electronic mail message before responding to an application prompt etc. 

9.7*2 Recovery by RoIIback/Rollforward 

In this strategy, a transaction log tile is created. The transaction logs are created to 
facilitate the recovery of database. All transactions that make changes to the database are 
recorded in transaction log before they are applied to the database. If there is any failure in 
the system, the log file is used to reapply all changes to the database, it is different from 
reprocessing as application program is not involved in this function. 

A data base that has been completely corrupted may require forward recovery from 
the last backup. This process would apply after images of committed transactions to the 
backup copy. 
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Secondly, the method of rollback is applied. In this process, all changes made bv 
different transactions are undone. Then the valid transactions that were in process at the time 
of failure are restored. Transactions that were incomplete at the time of a failure are 
identified and the before image is applied to the data base. 



Both roll forward and rollback require log file. All changes are stored in log file before 
the changes are applied to the database. 


^ Backward recove ry - undo transactions, apply before images 




Start 


Transaction Log 


End 


Forwaid recovery - redo transactions, apply after images of committed 
transactions 



Some recovery managers use strategies which involve the building of undo and redo 
lists. The redo list may only contain the most recent committed transactions for a given 
record. The undo list may only contain the earliest transaction for a given record. 

Checkpoints are used in conjunction with transaction logs. A checkpoint is a marker 
that indicates the last time a database and transaction log were synchronized. If the database 
must be restored, only after-images for transactions that began after the last checkpoint need 
to be applied. 
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Trans. 5 


System restart will restore Trims I successfully that is committed before checkpoint. 
The Trails 2 will need to be redone using forward recovery as it was started before the 
checkpoint but committed before the crash. Trans 4 will also need to be forward recovered 
since it started after the checkpoint and was committed before the crash. So both 2 and 4 are 
part ot a redo list. 3 and H will need to be undone using backward recovery as both were 
uncommitted at the time of the crash. 




9.8 Types of Backups 




Backup is used to protect database irom media failures or other errors. One or more of 
database tiles may be physically damaged and unusable after media failure. The most recent 
backup can be used to replace the damaged files and reconstruct the database. 

There are two main types of database backups: 

1 Full backup 
2. 1 ncremen ta 1 ha c k u p 

In addition, a database may be in two different slates while performing a backup?: 

1. Online 

2. Olfline 

9.8.1 Full Backup 

A full backup is used lo create a copy of all data of entire database. It requires a large 
amount of storage space. However, a database can restored relatively quickly using a lull 
backup as it requires to simply copy the backup lites. 

9.8.2 Incremental Backup 

v»qO™ incremental backup creates a copy ol only Lire data that have changed since the last 
backup. Since an incremental backup only contains changes made to the database, the user 
must perform a full backup before the incremental database to restore the database at a later 
Lime. Incremental backup requires small amount of storage space. However, it may take more 
time to restore a database. 

9.8.3 Offline Backups 

An offline backup is a backup that is performed alter a database has been shut down. 
The database administrator must schedule a time to shut down the database and notify all 
users so thev can disconnect from the database. 
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Offline backup can be inconvenient for users as they must remember to complete all 
active transactions and disconnect from the database before shutting down. Offline backup is 
performed by using the commands of operating system. DBMS docs not provide this facility 
as offline backup is performed when DBMS has been shut down. 

9.8.4 Online Backups 

An online backup is a backup that can be performed while a database is running. The 
database administrator does not have to shut down the database. The users do not need to 
disconnect. Online backups are more convenient for users as they perform no action. 

Online backup is performed by using the commands of DBMS. The DBMS should 
provide the facility for online backup as DBMS is running when online backup is performed. 

9.9 Database Security 

Database security is a process of protecting database from intentional or accidental 
threats. It includes Lhe security of hardware, software, people and data related to a database. 
The appropriate controls must be used to implement security effectively, "the basic purpose 
of database security is to minimize Lhe losses that may occur due to different security threats. 

A database is an important resource of an organation that must be secured properly. 
Some important factors related to the security of database are as follows: 

* Theft and Fraud; Theft and fraud affect the database environment as well as entire 
organization. Theft or fraud may not alter the data in database. The security checks 
must be applied in database environment so no person may commit such activities. 

* Loss of Confidentiality: Confidentiality is a requirement to keep data secret. A 
problem in confidentiality may result in loss of competitiveness. 

* Loss of Privacy: Privacy is a requirement to protect peoples personal data. A 
problem in privacy may result in legal actions against the organization. 

* Loss of Integrity: A loss in data integrity may corrupt the data or make it invalid. It 
may disturb the operations of the organizations seriously. 

* Loss of Availability: It means that the data or the system may not be accessible. It 
can result in serious damage to the financial performance of the organization. 

9.9.1 Database Security Threats 

A database security threat is a situation or event that may affect a system adversaly. 
These threats may occur intentially or unintentionally. A threat may be a result of on event 
that involves a person or action to harm the system. The harm may result in tangible damage 
such as loss of hardware, software or data etc. It may also result in intangible damage such as 
loss of credibility or customer's confidence. An organization must identify all possible threat 
that may damage it, 

9.9.2 Measures against Threats 

Different measures can be taken against database security threats. The measures 
include physical controls and administrative procedures. Some measures are as follows: 

1, Authorization 


Authorization is a process of granting a right to access a system or system s object. The 
authorization controls can be built in the software. It determines the level of access for a user 
to different objects in the database. Authorization controls are also known as access controls. 
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2. Authentication 

Authentication is a process of determining the identity of the user. It is performed by 
he system administration by creating users accounts. Each user has a unique identifier that is 
ed by operating system to identify Lire user. A password is typically associated with a user 

Include r,n . ^ authentication. Some modem techniques used for authentication 

include finger prints, voice recognition and eye ratina etc. 

• Privileges: The privileges arc granted to the users to perform the required tasks An 
unnecessary privilege may create security problems in the system. It is very critical to 
assign only the required privileges to each user. 

Ownership and Privileges: A user who creates an object becomes the owner of that 
object. The owner can assign appropriate privileges for the object. 

3. Views 

on f '** U f I lab ' e ' ‘l iS ' he d >'" amic "»•»<* « or more relational operations 

relations to produce another relation. It does not actually exist in the database The 

Te" P C‘ut S P ° W r fUl 5 'Ti y matoniSm by hidin E the pa"» <* database from certain 
- ■ ■ he user is not aware of the existence of any attributes or rows missing from the view. 

4. Backup and Recovery 

Backup is a process of taking a copy of the database to offline storage media. DBMS 
also provides the facility to recover the backup in case of system failure. It fs very critical to 
lake regular backup and store it at secure location. A log file is also used to recover the data 

forrec,Lryp,I 5 edte C s UrreM ^ llanSaCti ™ S and d “ tab “= <° Provide support 

5. Integrity 

Integrity constraints are used to maintain a secure database system. These constraints 
prevent data from becoming invalid. 

6. Encryption 

bv an ™° n iS m P IT SS ° f enc ? dins data b * H P ecific to make it unreadable 

b> any program without decryption key. The encryption becomes necessary if the database 

™TZZT t e r S ° me DBMSH Pr ° VldC em Typtl0n fadUty to — a Encrypt ton 
for en P c^tg data ^ COmmunication «"«■ There are many techniques 
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Short Questions 


Q.l Describe five problems for organizations that create and use multi-user databases. 

1. Multi-user databases arc complicated to design and develop because they suppurt 
many overlapping user views, 

2. Requirements change over time. 1 he changes necessitate other changes to the database 
structure. Such structurc changes must be carefully planned and controlled so that a 
change made for one group does not cause problems for another, 

3. When users process a database concurrently, special controls are needed to ensure that 
the actions of one user do not inappropriately influence the results for another. 

4. Processing rights and responsibilities need to be defined and enforced. 

5. Effective backup and recovery plans, techniques and procedures are essential and 
complicated. 

Q,2. Define an atomic transaction and explain why atomicity is important. 

An atomic transaction is a set of actions taken on database so that all of them are performed 
successfully or none of them are performed at all. The database remains unchanged. Such a transaction 
is sometimes called a logical unit of work because it is performed as a unit, 

Q,3* Explain the difference between concurrent transactions and simultaneous 
transactions. How many CPUs are required for simultaneous transactions 

When two transactions are being processed against a database at the same tune, they are termed 
concurrent transactions. With concurrent transactions, two or more users access the database using a 
single CPU on die database server. CPU executes some instructions from one, then executes some from 
the other, switching back and forth between them. In simultaneous transactions, two or more CPUs are 
required. Such processing is possible with modem server computers. 

Q.4. Give an example of the lost update problem. 

The lost update problem occurs when two transactions attempt to update the same data 
simultaneously. Each transaction copies the record into its own work area, each can make changes to its 
own work area then rewrite their work area to the database. The second update will destroy the first 
update. It creates a lost update for the first transaction. A user withdraws money from an ATM, a friend 
withdraws money from the same account at the same time at a different ATM- It 'might' by possible 
that first withdrawal is destroyed when the balance is written back to database by second withdrawal. 

Q.5. Explain the difference between an explicit and an implicit lock. 

hocks placed by DBMS are called implicit locks. Locks placed by command are called explicit 

locks, 

Q.6. What is lock granularity? 

The size of a lock is called lock granularity. Lodes with large granularity are easy for DBMS to 
administer but frequently cause conflicts. Locks with small granularity are difficult to administer as 
there are many more details for DBMS to track and check. But conflicts are less common. 

Q.7. Explain the difference between an exclusive lock and a shared lock. 

An exclusive lock locks the item from access of any type. No other transaction can read or 
change the data. A shared lock locks the item from change but not from read. Other transactions can 
read the item as long as they do not attempt to alter it, 

Q.8* Explain two-phased locking. 

Transactions are allowed to obtain locks as necessary. Once first lock is released, no other lock 
can be obtained * Transactions have a growing pha-^e in which the lock* are obtained. They have a 
shrinking ptme in which the locks are released 
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Q,9. What is deadlock? How can it be avoided? How can it be resolved once It occurs? 

Deadlock occurs when User! locks a resource needed by User2 and LJser2 locks a resource 
needed by User!. Each wait for a resource that other person has locked. One wav to avoid deadlock is 
to issue all lock requests at one time. Users nutsl lock all resources they want at once. When deadlock 
occurs, normal solution is to rollback one of the transactions to remove its changes from the database, 

Q.I0* Explain the difference between optimistic and pessimistic locking. 

Optimistic locking assumes that no conflict will occur. Data is read, transaction is processed, 
updates are issued and then a check is made Lo see if conflict occurred. If not, the transaction is finished. 
If so, the transaction is repeated until it processes with no conflict. Pessimistic locking assumes that 
conflict will occur. First, locks arc issued, the transaction is processed, and then the locks are freed. 

Q.1L Explain the use of BEGIN, COMMIT, and ROLLBACK TRANSACTION statements. 

BEGIN defines the beginning or starting point of a transaction. COMMIT marks the successful 
completion of the transaction. ROLLBACK backs out any change made by the transaction. 

Q.12. Explain the meaning of the expression ACID transaction. 

An ACID transaction is one that is atomic, consistent, isolated and durable. An atomic 
transaction is one in which either all of the database actions occur or none of them occur. A durable 
transaction is one for which all committed changes are permanent. DBMS will not lose or remove such 
changes even in the case of failure. If transaction is durable, DBMS will provide facilities to recover the 
changes of all committed actions when necessary, 

Q,13. How a database can be recovered via reprocessing. Why is it generally not feasible? 

Reprocessing means to redo all events in the same way as they were done earlier. For example, if 
several transactions from an ATM are lost, reprocessing means going back to AIM and performing the 
same transactions in the same order. 

Reprocessing transactions takes the same amount of time as processing them first time, ft is very 
difficult to do if the computer is heavily scheduled. Secondly, when transactions are processed 
concurrently, slight variations in human activity may change the order of execution of different 
activities. For example, a user may insert a floppy disk more slowly or read an electronic mail message 
before responding to an application prompt etc, 

Q.14, Define rollback and rollforward. 

In a rollback, we undo changes made by erroneous or partially processed transactions by 
undoing the changes they have made in the database. We apply before images to the changed database 
data. 1 hen. She valid transactions that were in process at the lime of the failure are restarted. 

In a rollforward, the database is restored using the saved data, and all valid transactions since 
the save are reapplied. We apply after images to the restored database data, 

Q.15. Why is it important to write to the log before changing the database values? 

If system crashes between the time a transaction is logged and the time it is applied, there is a 
record of an unapplied transaction. If, on the other hand, the transactions were to be applied before 
they were logged, it would be possible to change the database but have no record of the change. If this 
happened, an user might reenter an already completed transaction. 

Q.16. Describe the rollback process. Under what conditions should it be used? 

In a rollback, current database and transaction log are used. Before images of all uncommitted 
transactions are placed back on the database and any failed transaction is restarted. A rollback is used 
when a transaction fails or a system failure occurs that does not damage active database. 

Q.17, Describe the rollforward process. Under what conditions should it be used? 

In a rollforward, the saved copy of the database and the transaction log are used. First, the 
database is restored from the saved copy. Next, after images of all committed transactions are placed 
back on the database and all failed transactions are restarted. A rollforward is used when a failure has 
occurred that renders the database unusable. 
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Q.18, What is the advantage of taking frequent checkpoints of a database? 

Checkpoints are inexpensive operations. It is feasible to take three or four (or more) per hour. In 
this way, no more than 15 or 20 minutes of processing needs to be recovered. 

Q*19, Explain the concept of serializable transactions. 

Concurrent transactions are two or more transactions that are processed against the database at 
the same time. It is desirable fur concurrent transactions to be serializable; that is, the results of the 
concurrent transactions should be logically consistent with the results that would be obtained if the 
transactions were not processed concurrently but rather in an arbitrary serial order. 

Q.20. Explain the purpose of transaction logs and checkpoints. 

Transaction logs are created to facilitate the recovery of database. All transactions that make 
changes to database are recorded in transaction log before they are applied to database. If database fails, 
the transactions in the log can be used to undo changes made by transactions that were not committed 
and to redo changes that were committed since the database was last saved. A checkpoint is a marker 
for when the last time the database and the transaction log were synchronized. If the database must be 
restored, only after-images for transactions that began after the last checkpoint have to be applied 

Q.21. Which are mure commonly used — implicit or explicit locks? Why? 

Implicit locks are more commonly used than explicit locks. Concurrency control involves many 
complex factors that influence the performance of the system. The impact of some factors can only be 
determined through trial and error. Changing explicit locks to tune system performance can require 
making changes throughout the program code to obtain and release locks at various places in the 
transactions. Implicit locks are much easier to change since a locking strategy can be specified in a 
system parameter or lock declaration area and then the DBMS will place the locks implicitly wherever 
they are needed to implement that strategy. 



1. Tiie measures taken to prevent one user's work from inappropriately influencing another 
user's work are called: 

a. Concurrency control b. Checkpoint c. Database recovery d. Database logging. 

2. A series of actions to be taken on the database such that either all actions are completed 
successfully, or none of them can he completed, is known as a(n): 

a. Checkpoint b. Log c. Lock d. Transaction 

3. When two transactions are processed against database at the same time, they are: 

a. Called concurrent transactions b. LIsually interleaved 

c. Resulting in a lost update problem d. Both a and b 

4. The situation that occurs when one user's changes to the database are lost by a second user's 
changes to the database is known as: 

a. Concurrent update problem. b. Deadly embrace problem, 

c. Inconsistent read problem. d. Inconsistent write problem. 

5. One remedy for the inconsistencies caused by concurrent processing is: 

a. Lost updates b. Check pointing c. Rollback d. Resource locking 

6. A lock placed automatically by the DBMS is called a£n)_lock: 

a. Exclusive b. Explicit c. Granular d. Implicit 

7. Which of the following is not true about locks? 

a. Locks with large granularity are easier fur the DBMS to administer. 

b. Lock* with small granularity cause more conflicts. 

c. Locks with large granularity produce fewer details for the DBMS to track 

d. Locks may have a table-level granularity. 









238 


x\ 


C\\ 


w 


13 , 


14, 


15 , 


- * T A Fundamental Study of Databas e Management Systems 

y. Which type of lock prevents all types of access to the locked resource? 

wi XC , UMVe ° C b ' Shared lock c ‘ Two-phased lock d. Explicit lock 

' a ExHurive lock ^ *™*«*U«» to have read-only access to locked resource? 

e lu ' k L Sharpd lock c. two-phased lock d. Explicit lock 

10. Which of the following is MOT true about two-phased locking, 

a. Can make transactions serializable b. uses only .shared locks 

c. Has a growing phase d. has a shrinking phase 

1L when two usera are waiHng for a rcs ° urce that ** oth - p ers ° n ha S 

a- Lost update problem b. Deadlock, 

c. Inconsistent read problem. d. Inconsistent write problem. 

12. Requiring all application programs to lock resources in same order prevents what problem’ 
a. Concurrent update b. Lost update c. Deadlock d. Exclusive kicks P 
Locks that are placed assuming that a conflict will occur are called: 

^ ynamic locks b. Explicit locks c . Implicit locks d. Pessimistic locks 

Metu^r SmS riS,US H T ST*" dL ‘ fmed bc ^P^nrented at any level EXCEPT: 

b - CJperating system c. Data d. DBMS 

Recovering a database via reprocessing invo'ves: 

b Restoring ^ ^ And ^processing all the transactions since the save. 

c undo Zfet Tr* rrappIylnS 311 chan ^ a madp hv transactions since save 

T f r de ^ ™ OUS ™ P^ally P rocessc d transactions and restarting the 
valid transactions that were in process at the time of the failure 

,he *“ ■*» and then 

16. Which of the following is not true of DBMS security features? 

a - b sens may be assigned to one or more roles b. A role may be assigned to only one user 

■ - er ' s and roles cajl ha ve many permissions d. Objects have many permissions. 

17. Recovering a database via roll forward involves: 

*b ^ ‘ lnd repmcessiH g all transactions since the save. 

c' S t'* Tt reapplyin S 311 changes made by transactions since save 

the ’iHi ^ T e ty emme ° US ° r P arti ally processed transactions and restart™ 

alid transactions that were in process at the time of the failure S 

" 1! *• *• '™ m «•«- 

18. Recovering a database via rollback involves: • 

a. Restoring the database from the save and reprocessing all the transactions since the save 
JS’Sve thC aml reapP '- Vm K 311 f he changes made by transactions 

rep"S^^ f S^r ttnnS ° f ,he **• frum ,he .hen 

19 ‘ ° fthe fol[ owing would not be contained in a transaction log? 

a. Before-images b. Type of operation c . Pointers d. Person, 

20 - sz ^ 11 - *-«- * • *-—« «-*«— 

a. Before-images b. Type of operafion c. Points d. Time of,he action 

for’™ in X' a( ‘" “ Cl ’“' 8Cd ^ ‘ l ™' ac ‘ ion lh *' *” *>™d 

a. After-images b. Pointers c. Time of the action d. Permissions 
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22* Which of the following cannot be enforced in the DBMS or application programs? 

a, Processing righ ts b. Security c. Process i n g respon $ i bi 1 i ti es d. TrsErfeactlon isola ti on 


Answers 
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1, a 

2. d 

3. d 

4. a 

5. d 

6. d 

7. b 

8. a 

9. b 

10. b 

11. C 

12. c 

13. d 

14. a 

15, a 

16. b 

17. b 

18. c 

19. d 

20- a 

21. d 



— 


>e 


to°° 




True/False 


pV' 


1 Transaction is a series of actions to be taken on the database so that either all of them are 
performed successfully or none of them are performed at all. 

2. Concurrency control measures are taken to ensure that one user's work has absolutely no 
influence on another user's work. 

3. A transaction is a group of alternative database actions from which the database can choose to 
perform only one of them. 

4. "Resource locking" is one remedy to the lost update problem. 

5. Resource locking must be carefully planned because most DBMS products 
cannot detect a deadlock condition. 

When two transactions are being processed against the database at the same time they are 
termed concurrent transactions. 


6. 


7. 


8. 


8 


poo 


The lost update problem is when User A reads data that have been processed by a portion of a 
transaction from User B, 

Resource locking is a process to prevent multiple applications from obtaining copies of the 
same record when the record is about to be changed. 

9. Locks placed by command are implicit locks . 

10. Locks placed by the DBMS are explicit locks. 

11. The size of the lock is referred to as the lock granularity. 

12. An exclusive lock locks the item from change but not from read. 

13. The goal of concurrency control is to ensure that one user's work does not inappropriately 
influence another user s work. 




14. Two transactions that run concurrently and generate results that are consistent with the results 
that would have occurred if they had run separately are referred to as serializable transactions. 

15. A point of synchronization between the database and the transaction log is generally referred 
to as a stop point. 

16. The log contains a copy of every database record (or page) after it has changed, t hese records 
are called befure-images. 
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K . I he goal of database security is to ensure that only authorised users ran perform authorized 
activities at authorized times. 

18. When one transaction reads a changed record that has not been committed to the database a 
til thy read occurs. 

19. In regard to database security, neither the DBMS nor the database applications can enforce 
processing responsibilities. 


20. Processing rights may be implemented at the DBMS level. 

21. All commercial DBMS products use some version of "username and password" as part of their 
security features. 

z2. The security provided by the DBMS often has to be augmented by additional security features 
within the application program, 

23, Reprocessing is normally the most convenient method for recovery after a system failure. 

24, Ro lifer ward and reprocessing are two different names for the same technique. 
ri5. Both rollforward and rollback require the use of a log of transaction results. 

26. An ACID transaction is one that is atomic, consistent, isolated, and durable. 

2/, A durable transaction is one in which all committed changes are permanent. 
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1. T 

2. F 

r---—— 

3. F 

4. T 

5. F 

6. T 

7. F 

8. T 

9. F 

10. F 

11. T 

12. F 

13. T 

14. T 

15. F 

16, F 

17. T 

18. F 

19. T 

20. T 

21. T 

22. T 

23. F 

24. F 

25. T 

26. T 

27. T 
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10.1 Client-Server Architecture 

Client-server architecture is a network of computers. It consists of two types of 
computers known as clients and servers. The client computers process applicahens and 
server computers provide services to the client computers such as database processing. 

Client-server database system is based on client-server architecture. In this database 
system, the server computer stores and processes a database. The client computers S ^ 
database by sending requests to the sewer computer. P 

10.1.1 Client-Server Processing 

In client-server processing, application programs performs the following tasks: 

• Process the user interface 

• Invoke application logic 

• Enforce some business rules 

• Calls the DBMS for database services. The call is normally given in SQL. 

The DBMS performs the following tasks: 

• Processes SQL statements 
Enforce some business rules 

Returns data or error messages to the application program 
Provides reliability and security 

^ | 
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Application Program 


SQL 


DBMS 


File In put /Output 


Operating System 
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Database 


figure: Programs in Database Processing 

TheSe functl0ns are required in all types of database systems. In personal databases all 
i nctioas are performed on a single personal computer. 

10.1.2 Functions of Client and Server 

and DBVlsTnwT systems ' application program is stored on client computers 

DBMS “hv« F D?M^ “ rVer “ n,P " ,er ' An ° ll,e ' SOflW "' F ,aced ^ client is knoW” 
sends to DBMS dr * vcr , r ' ce,ves the Processing requests iron, application program and 

oroeram ^ “ re “ lves , res P°"«® ™MS and sends them to application 

program. Die communication between client and server computers is done by usine 

orr H ™ S SOftWare '• p!accd both '“on, and server and enables hem 

to send and receive messages to one another. 
































Chapter 10 => Client-Server Databases & ODBC 


10.1.2.1 Functions of Client Computer 
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The client computer performs the following tasks: 
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Manages the user interface 
Accepts data from the user 
Processes application logic 
Enforces business rules 
Generates requests for database services 
Transmits requests to the server 
Receives results from the server 
Presents the results to the user 

10.1.2.2 Functions of Server Computer 

The server computer performs the following tasks; 
Accepts the client's requests 
Processes client's requests 
Enforces rules 

Performs database integrity checks 
Provides concurrent access control 
Returns the result to the client 


l0 Y 


Performs recovery and security services 
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10.1.3 Advantages of Client-Server System 

The advantages of client-server databases are as follows: 

1. Concurrent Access 
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In client-server database system, several clients can access database simultaneously. It 
provides multi-user environment to satisfy the requests of many users at the same time. 

2. Better Performance 


In client-server database system, several CPUs process the database application 
simultaneously. It results in better performance and efficient processing. 

3. Reduced Cost 


i© 


In client-server database system, the communication costs are reduced. Only the 
requests for DBMS processing and their results are sent to communication network. It needs 
less communication traffic than file-sharing systems. 

4. Better User Interface 

The client computers are not used to process database. The processing power of these 
computers can be used for better graphical user interfaces. We can use more sophisticated 
menus and forms with colors and graphics. 


10.1.4 Disadvantage 

In client-server database system, there is possibility of less control. In many users are 
accessing the server simultaneously, it can result in wrong data in the database. For example, 
if two users are trying the update database, the final change may be inconsistent. This is 
known as concurrency problem. 
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i0.2 Reliability and Security in Client-Server Systems 

Client-server system is a multi-user system in which many users can access the 
database at the same time. The system must ensure security and reliability of the data in the 
database. Security and reliability is maintained in client-server systems as follows: 

10.2.1 Concurrency Control 

Different types of problem may occur if the data is accessed simultaneously by 
different clients. Suppose two users are trying to update the value of a field at the same time. 

tialiio of I-Kq !n ocn r n iir..j»^~.___ . i i 


User 1 

User 2 

Retrieve 250 from the field in variable n 



Retrieve 250 from the field in variable m 

Set n = n + 100 


Update the field with n 



Set m = m + 50 


Update the field with m 
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The final value updated in the field is 300, which is wrong. The actual value in the field 
should be 400. The above problem can be prevented in two ways: 

• Pessimistic Locking 

• Optimistic Locking 

10.2.1.1 Pessimistic Locking 

Pessimistic locking is used with each transaction automatically. Whenever a 
transaction starts, the DBMS locks the database. If any other user tries to access the database 
at this time, it is now allowed. When the transaction i_s completed, the database is unlocked 
and the other client can access the database. The sequence of execution in the above example 
will be as follows when pessimistic locking is used: 


User I 

User 2 

Retrieve 250 from the field in variable n 


SeL n = n + 100 


Update the field with n 



Retrieve 350 from the field in variable m 


Set m - m -f- 50 

kg 't n ii ■ & 

Update the field with m 


5 © 


When the user 1 starts transaction, the database is locked and user 2 cannot use the 
database until the transaction of user 1 is complete. 

10,2.1,2 Optimistic Locking 

The optimistic locking mechanism works with an assumption that there will be no 
conflict. 11 allows transactions to proceed as if there were no concurrency problems. But 
before a transaction commits, a check is performed to determine whether conflict has 
occurred or not. In case of a conflict, the transaction is rolled back. 
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10.2.2 Recovery 

[I any problem occurs and data is lost, the client-server system is responsible for 
recovering the data. For this purpose, the server computer keeps a log of change sin the 
database. The database is periodically backed up to tape or another medium. When failures 
occur, the server DBMS recovers the data from backup or log files. 

10.2.3 Security 

The security in client-server system is maintained by different ways. The system 
administrator allocates usernames and passwords to users and assigns specific rights to 
them. Different access levels and privileges are applied on tables and views. The user needs 
to login using password for using the database. 

Different layers of security can also be implemented. For example, the communication 
software may require a username and password to access the network. Secondly, the 
operating system on the server may again required username and password to grant access 
to the database file. The DBMS may again require a third username and password to grant 
access to different tables and views. 

10.3 Open Database Connectivity (ODBC) 

° PC11 Database Connectivity (ODBC) is a standard interface that is used to process 
different types of databases. ODBC is DBMS-independent and process databases developed 
m cI '^ clcnt database management systems. It means that an application that uses ODBC 
interface can process Oracle database. Access database or any other database without 
changing any program code. 

The basic purpose of ODBC is to allow a developer to develop a single application. The 
application can access databases supported by different DBMS without changing the code 
and recompiling it. 

ODBC was developed by a committee of industry experts from X/Open and SQL 
Access Group committees. It has been implemented by Microsoft and is part of Windows It 
LS important in client-server database systems because the client application can process 
databases developed in different types of DBMS. 

10.3.1 ODBC Architecture 

^ There are many components of ODBC standard. The application program, driver 
manager, and DBMS drivers reside on the client computer. The drivers send requests to data 
sources. The data source resides on the server computer. The data source consists of 
database, its associated DBMS, operating system and network platform. An ODBC daLa 
source can be a relational database, a file server or a spreadsheet etc. 

The application issues a request to create a connection with the data source in order to 
perform different operations on the database. ODBC provides a standard means for each of 
these requests and defines a standard set of error codes and messages. 

the driver manager serves as an intermediary between the application and the DBMS 
drivers. When the application requests a connection, the driver determines fine type of DBMS 
trat processes a given ODBC data source and loads that driver in memory. The driver 
manager also processes some initialization requests and validates the format'and order of 
ODBC requests that it receives from application. This driver manager is provided bv 
Microsoft and is included in Windows. 
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The driver processes ODBC requests and submits specific SQL statements to data 
source. There is a different driver for each type of data source. The drivers are supplied by 
DBMS vendors and by independent software companies. The driver also ensures that 
standard ODBC commands are executed correctly. If the data source is not SQL-compatible, 
the driver has to convert the SQL command into such command that is understood by the 
data source. The driver also converts the data source error codes and messages into ODBC 
standard codes and messages. 

ODBC identifies two types of drivers: 

1. Single-Tier Driver 

A single-tier driver processes both ODBC calls and SQL statements. 

2. Multi-Tier Driver 

A multi-tier driver processes ODBC calls but passes the SQL requests directly to the 
data source. 

10.4 Conformance Levels 

There are two types of conformance levels: 

* ODBC Conformance Level 

• SQL Conformance Level 

10.4.1 ODBC Conformance Level 

ODBC conformance level is related to the feature and functions that available driver's 
application program interface (API). An API is a set of functions that perform a particular 
task. The application can call an API to receive its services. 

An application can call a driver to determine ODBC conformance level. If the 
conformance level required by the application is not present, it can terminate the session 
properly and generate messages to the user. The developer can write the program to use 
higher ODBC conformance level if available and lower ODBC conformance level if higher 
level is not available. 

10.4.2 SQL Conformance Level 

SQL conformance levels specify which SQL statements, expression and data types a 
driver can process. The application can call the driver to determine SQL conformance level. If 
higher SQL conformance level is not available, the application may use lower level for 
obtaining the required data from the data source. 

The application will call an API function to specify a particular task. The API call is 
passed on to the translator. The translator issues command in the language of DBMS to 
specify the requested action. 

The translator is referred to as the ODBC Driver. It is the driver that implements the 
various API such that they are understood by the DBMS. Thus, there is a driver for each 
DBMS to be accessed, 

Ihe ODBC Driver accepts the command from the application and converts it to a 
format understood by the target DBMS. In addition, the ODBC Driver also receives the result 
Of the command execution from the DBMS and passes it back to the application. 
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Short Questions 


Q.l. What is Client-Server Architecture? 

Client-server architecture is a network of computers. It consists of two types of computers 
known as clients and servers. The client computers process applications and server computers prov,de 
services to the client computers such as database processing. F 

Client-server database system is based on client-server architecture. In this database system the 
server computer stores and processes a database. The client computers use the database by sen dm, 
recjiii^sts to the server computer. ' 

Q.2. Name the components of the ODBC standard. 

Application program, driver manager, DBMS drivers, and data source 
Q.3. What role does the driver manager serve? Who supplies it? 

The driver manager serves as an intermediary between application and DBMS drivers. When the 
application requests a connection, the driver determines the type of DBMS that processes a given ODBC 
data source and loads that driver in memory' if it is not already loaded. The driver manager also 
processes certain initialization requests and validates the format and order of ODBC requests that it 
receives from the application. For Windows, the driver manager is provided by Microsoft. 

Q.4. What role does the DBMS driver serve? Who supplies it? 

A driver processes ODBC requests and submits specific SQL statements to a given type of data 
souice, There is a different driver for each data source type. Drivers are supplied by DBMS vendors and 
independent software companies. J 

Q-5. Briefly describes the components of ODBC architecture. 

w , In OD L B k C a , rCh ’ tecfUre ' lhc apP lieati °n program, driver manager and DBMS drivers reside on the 

tISchted DBMS ltabaHe 3 m T MS reS,dC ™ d * taW ^ rver - The combination of the database and its 
, souated DBMS comprise the data source. The data source contains data used by the application The 

application program talks to driver manager. When the application requests a connection driver 
manager checks to see which DBMS the data source uses and loads appropriate DBMS drreer into 

pro™ S nZs T™ 8 * ^ ° f 0DBC ref l"«ts coming from the application 

program. The DBMS driver processes ODBC requests and submits SQL statements to data source The 

driver also ensures that the responses coming from the data source arc in appropriate ODBC format. 

Q.6. What are the different types of conformance levels within ODBC standard and whv 
do they exist? 7 

There are two types of conformance levels within the ODBC standard - ODBC conformance and 
SQL conformance. ODBC conformance deals with the features and functions that are available to the 
app .cation program through DBMS driver API. SQL conformance standard deals with SQL statements 
expressions and data types that the driver can process. The reason for these levels is to accommodate 

“ “ mply W,th I ’ 0Wer of ODBC 

Q.7. What is the difference between an interface and an implementation? 

An interface is specified by a set of objects and the properties and methods that they expose An 
object need not expose all of its properties and methods in a given interface. How the object supports 

fri to i C< t °\h e lin f kmentatl0n ' iS com P letel y hidden the user. Developers of in object are 
free to change the implementation whenever they want, but they may not ever change the interface 
without incurring the justifiable disdain of their users. ' S interface 

Q*8. What is a single-tier driver? 

prec "“ Iauth odk ,nd ue * d wi,h 
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Q.9, What is a multiple-tier driver? 

A multiple-tier driver processes ODBC calls but passes SQL statements to the server DBMS for 
processing. 

Q/1Q. Do the uses of the term tier in the three-tier architecture and its use in ODBC have 
anything to do with each other? 

No, there is no relationship. 

Q-ll- Why are conformance levels important? 


Conformance levels are important because they allow products having different levels of 
capability to participate in the ODBC standard. The standard need not conform to the lowest level, nor 
need it address only the capabilities of the highest level products. 

QT2. Explain the difference among the three types of data sources. 

User pertains to a single user on a single machine. File holds the data source data in a file that 
can be shared among users perhaps on different machines. System pertains to a particular computer. 

Q.13. What are two tasks to be accomplished when setting up an ODBC data source name? 

1. Lick the DBMS driver 2. Pick a particular database. 




S-V 




Multiple Choices 


Which can only interact with relational database and table-like data structures? 

a. OLE OB b. ODBC c. ASP d. All 


2. Which of the following is true about ODBC? 

a. ODBC has experienced little practical success. 

b. ODBC, requires developers to have a thorough knowledge of many DBMS native libraries. 

c. ODBC can be used to access data from spreadsheets. 

d. ODBC has an object-oriented interface. 


3. 


4* 


5. 



8 . 


9. 


I 


According to ODBC standard, which of the following is NOT part of specification of a data 
source? 

a. Associated DBMS b. Database c. 1 he driver d. Operating system 

The ODBC standard defines a means of doing which of the following? 

a. Start transactions b. TJ N!hack transactions c. Create a connection d. All 

Which of the following is a function performed by the driver manager in ODBC? 

a. Submit SQL statements t a the data source 

b. Determine the type of DBMS that processes a given ODBC data source 

c. Load the appropriate ODBC driver into memory 

d. Both b and c 

The intermediary between application and DBMS driven in OL3BC architecture is: 

a. Driver manager b. OLE DB interface c. ODBC driver d. Data source 

Which of the following is a task performed by the driver according to the ODBC: standard? 

a. Determines the appropriate DBMS 

b. Validates the format of the ODBC command received from the application 

e. Converts data source error codes into ODBC standard error codes 
d. Verifies the application to the da La source 

fb e —-—— processes ODBC requests and submits specific SQL statements to a given 

type of data source. 

a. Driver manager b. ADO c, Driver d. Source converter 

A data source that is fully SQL-compliant would use what type of DBMS driver? 
a. Single-tier b. Multiple-tier c. SQL transform d. Text-based 
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10. How doty application determine the level of ODBC conformance available from a driver? 

a. Application makes a call to driver manager 

b. The application makes a call to the data source. 

c. The application makes a call to the driver. 

d. The developer must determine the level of conformance before the application is written. 

A___ data source can be shared among database users as long as they have the same 

DBMS driver and privilege to access the database. 

FOe b. Common c, Shared d. System 

ODBC interfaces are abstractions of_ 

a. OLE objects b. Na trve DBMS access met hods 

c. Driver managers d. DBMS data sources 

A driver __is a set of functions that Lhe application can call to receive services 

a. OLE ObjccL b. DBMS data Source c. API d. System 

__Levels specify which SQL statements, expressions and data types a driver can process 

a, SQL conformance b. API c, ODBC conformance d. None 


11 . 


12 . 


13. 


14. 


nswers 


; 


1. b 

2. c 

3. c 

4. d 

5. c 

6, a 

Z E_1 

8. c 

9 . a 

10. c 

11. a 

12. b 

13. c 

14. a 




o^‘ 


1. 

2 . 

3. 

4. 

5. 

6 . 

7 . 

8 . 

9. 

10 . 

11 . 

12 . 

13. 

14. 

15. 

16 . 


ODBC is Lhe foundation of the Microsoft data access world 

An application that uses the ODBC interface could process any database that is ODBC- 
compliant without any program coding changes, 

ODBC identifies two types of drivers: single tier and multiple tier. 

ODBC has not had practical success, but has shown great potential for future development. 
ODBC works with table-like data sources such as relational databases and spreadsheets. 

ODBC is an object-oriented interface to access A DO objects. 

OLE DB can be used to access ODBC data sources. 

With ODBCdriver manager serves as intermediary between application and DBMS drivers 
With ODBC, only single driver is needed to handle all data source types like Oracle DB2 etc 
in ODBC, the amount of work that the driver must do is largely determined by Lhe degree of 
SQL-compliance of the data source. 

A multi pie-tier ODBC driver may reformat an SQI request, but it does not actually process the 
SQL statement. 

With ODBC, a database and the DBMS that processes it are identified by the data source. 

With ODBC, a file data source is available only to the user that created it. 

In general, best type of ODBC data source to define for Web application is system data source. 
An API is a set of functions that perform a particular task 

DBMS driver receives processing requests from application program and sends to DBMS 


Answers 


1. 

T 


2. T 

3. 

T 

4. 

F 

5. 

T 


6, F 


7. 

T 

8. 

T 

9. 

F 


10, T 

11, 

T 

12. 

T 

13, 

F 


14. T 

15. 

T 

16. 

T 
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11.1 Centralized Database System 




A type of database system in which all system components reside at a single computer 
or site is known as centralized database system. The system components include database 
and DBMS etc. The users access the centralized database system remotely via terminals 
connected to the siLe. However, all data access and processing takes place at the central site. 



11.2 Distributed Database System 



A type of database system in which the database stored physically across computers 
or sites at different locations is known as distributed database system. The computers in 
distributed database system are connected together by data communication network. 

The sites of a distributed database may be spread over a large area connected via a 
wide area network (WAN) or over a small area such as a building or a campus connected via 
local area network (LAN). The computers may he of different types, managed by different 
operating systems and each fragment of the database may be managed by a different DBMS. 




F i gu re: Di s tribu ted Da ta ba se System 


11.3 Decentralized Database 

A type of database system in which the database is stored on computers or sites at 
different locations is known as decentralized database system. In a decentralized database, 
the computers are not interconnected via a network. So the users at various sites cannot share 
data. It is a collection of independent databases. 
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Figurtj: Distribu ted Da taba50 Svsi em 

11.4 Distributed DBMS 

The users access the distributed database via applications. In a distributed database 
system database, the applications running at any of the system's sites should be able to 
operate on any of the database fragments. The software that manages a distributed database 
in such a way is called a distributed database management system (DDBMS). 

11.4.1 DDBMS Motivation 

Many organizations are naturally distributed over different locations. For example, a 
company may have locations at different cities, or a bank may have multiple branches. It is 
natural for databases used in those organizations to be distributed over these locations. An 
important requirement from such a distribution is that the users can access data both locally 
and at the other locations. 

11.4.2 Advantages 

Different advantages of distributed databases are as follows: 

1. Local Control 

Local data is owned and managed locally. Security, integrity, storage representation 
and hardware are controlled locally. However, users can access remote data when necessary. 

2. Reliability and Availability 

When a centralized system fails, the database is unavailable to all users. A distributed 
system will continue to function at sonic reduced level when a component fails, it continues 
to operate if one or more sites go down or communication links fail. 

3. Efficient Querying Processing ere©' 5 

Queries about data stored locally arc answered faster. The queries can be split to 
execute in parallel at different sites or they can be redirected to less busy sites. 

4. Modular Growth 

1 1is much easier to add another site in distributed system than to expand a centralized 
system. Suppose that an organization expands to a new location or adds a new work group. 
II is oiten easier and more economical to add a local computer and its associated data to the 
distributed network, than to expand a large central computer. 
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It costs much less to create and maintain a system of smaller computers with the 
equivalent power of a single large computer. 


11.4.3 Disadvantages 

Some disadvantages of distributed database system arc as follows: 

1. Software Complexity & High Costs 

A DDBMS is more complex than a centralized DBMS* Therefore, it is more expensive to 
buy and maintain* There are also additional manpower costs to manage and maintain the 
local DBMSs and the underlying network. 

2. Processing Overheads 

The various sites must exchange messages and perform additional calculations to 
ensure proper coordination among data at the different sites, 

3. Data Integrity 

It is harder to enforce data integrity when data is updated at different sites 
si mu 11 aneo u s ly. 

4. Cnmnlex Database Design 



Besides the normal difficulties of designing a centralized database, the design of a 
distributed database has to take account of fragmentation and replication of data and 


5. Slow Response 

If the data are not distributed properly according to their usage, or if queries are not 
formulated correctly, response to requests for data can be extremely slow. 


11.5 Distributed Database Design 


The methodology used for the logical design of a centralized database applies to the 


design of a distributed one as well. However, for a distributed database three additional 
factors have to be considered: 

11.5-1 Data Fragmentation 

The database may be broken up into logical units called fragments. These fragments 
are stored at different sites. Data fragmentation is the design process ot deciding what the 
fragments will be. The simplest logical units are the relations themselves. Each relation is 
stored at a particular site* In many cases, it makes sense to divide a relation to smaller logical 
units for distribution. 




L.5.1.1 Horizontal & Vertical Fragmentation 


A vertical partition, or vertical fragment, refers to a table that is broken into two or 
more sets of columns, A horizontal partition, or horizontal fragment, refers Lo the rows of a 
table when they are divided into pieces. 


11.5.2 Data Replication 


A copy of each fragment may be stored at several sites. Data replication is the design 
process of deciding which fragments will be replicated. 
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will be stored. There 



11.5.3 Data Allocation 

Each fragment has to be allocated to one or more sites, where it wil 
are three strategies regarding the allocation of the data: 

11.5.3.1 Fragmented Data Allocation 

site datab3Se iS , Partiti ° ned mt ° diSj ° inf fra S nlcnts ' Each ^gment is assigned to one 

■ e and there is no replication. This is also called non-redundant allocation. 

Advantages 

Some advantages of this data allocation method are as follows: 

- Efficiency: Data are stored close to where they are used and separate from non-local 
data. So it can be accessed and used efficiently. 

* S nwesecurdy hat “ ^ " P articular are made available. It provides 

Disadvantages 

Some disadvantages of this data allocation method arc as follows: 

’ access speeds: Access to remote fragments Lakes much longer than to the 

' “ *” data arC “ rep,iCaled - PrOW<! ™ at a ■”* <* 

.5.3.2 Complete Replication 

fragmentatiorc' @ ^ C ° Py ^ * maintained site and there is no 

Advantages 

Some advantages of this data allocation method are as follows: 

* Faster & Consistent Access Speeds: Each site that has a full copy can process queries 

locally, so queries can be processed rapidly ocess queries 

• Reliability: If one of the sites containing a relation (or the database) fails, a copy can 

always be found at another site. The available copies can all be updated as soon as 
possible as transactions occur. The unavailable nodes can be updated 
. Node Decoupling: Each transaction may proceed without coordination across the 

2re d0Wn ' b “ 5y ' * * —•* “ transaction „ handled wht 

Disadvantages 

Some disadvantages of this data allocation meLhod are as follows: 

Update complexity; Whenever there is an update to one of the database copies the 
update has to be applied to all the other copies. P 

Increased Storage Requirements: Each site that has a full copy must have the same 
s orage Capacity that would be required if data were stored centrally Each copy 
reqmres storage space and processing time is required to update each copy on each 

11.5.3.3 Selective Replication 

this st^t ChVC i rephCad0n iS / a,mbmatlon of fragmentation and replication. The objective of 
a egy is o have the advantages of the previous approaches without the disadvantages. 
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11.6 Functions of a DDBMS 

A distributed DBMS provides access to data at the various sites. A DDBMS is required 
to perform the following functions in addition to the functions of a DBMS: 

• Extended communication services to provide access to remote sites and allow the 

transfer of queries and data among them. 

• Extended system catalog (Global System Catalog) to store data distribution details; this 

way can determine the location from which to retrieve requested data. 

• Distributed query processing. If necessary, translate the request at one site using a 

local DBMS into tire proper request to another site using a different DBMS and data 
model. 

• Extended concurrency control to maintain consistency of replicated data. 

• Extended recovery services to be able to recover from individual site crashes and 

failure of communication links. 

11.7 Client/Server Architecture 

The client-server architecture has been developed to deal with new computing 
environments in which a large number of computers, workstations, file servers, printers, and 
oLlier equipment are connected together via a network. The idea is to define specialized 
servers with specific resources and functionalities, which many clients can access and use. 

The client-server architecture is increasingly being incorporated into commercial 
DBMS packages. The DDBMS software is divided into two levels i.e, client and server to 
reduce its complexity. Some sites may run the client software only other sites may be 
dedicated server machines that rim the server software only. Some sites may support both 
client and server modules. 

Different approaches have been proposed to divide the DDBMS functionality between 
client and server. However, a number of relational DDBMS's have taken the client-server 
SQL approach that: 

• The server and client software, communicate with each other using SQL. 

• The server software, also called back-end machine, is responsible for local data 

management at a site, much like centralized DBMS software. 

• The client software, also called front-end machine, is responsible for most of the 

distribution funclions, user interface and programming language interface functions. 

Another function controlled by Hie client is to ensure consistency of replicated copies 
of data by distributed concurrency control techniques. It must guarantee the atomicity of 
global transactions through global recovery when certain sites fail. 

Interaction between client and server might proceed as follows during the processing 
of an SQL query: 

■ The client parses a user query and decomposes it into a number of independent site 
queries- Each site query is sent to the appropriate server site. 

• Each server processes local query and sends the resulting relation to the client site, 

• The client site combines the results of the subqueries to produce the result of the 
originally submitted query. 
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The client-server architecture we have discussed above has two tiers. However new 
three-tier architecture for client-server database applications has emerged. This architecture 
has a data management layer, an application layer and a user interface layer. The data 
management layer holds the database schema and data. The application layer holds the 
programs that embody the application logic. The user interface layer manages the forms and 
reports that are presented to the user. The three-tier architecture complements client-server 
Computing. The application layer is a client with regard to the data management, and the 
user interface layer is a client with regard to the application layer. 

11.8 Types of DDBMS 

A DDBMS can be classified as follows: 



11.8.1 Homogeneous 

The term homogeneous database means that the database technology is the same or at 
east compatible at each of the locations. The data at die various locations are also compatible, 
lomogeneous databases simplify the sharing of data among die various users. 

Characteristics of Homogeneous DDBMS 


• Data are distributed across all the nodes. 

• The same DBMS is used at each location. 


' M data are managed by the distributed DBMS so there is no exclusively local data. 

* All users access the database through one exclusive schema or database definition. 

• the global schema is simply the union of all the local database schemas. 
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11.8.2 Heterogeneous Databases 

In heterogeneous distributed database potentially different DBMSs are used at each 
node. It is difficult in most organizations to force a homogeneous environment, yet 
heterogeneous environments are much more difficult to manage. 

Characteristics of Heterogeneous DDBMS 

• Data are distributed across all the nodes. 

• Different DBMS is used at each location. 

• Some users require only local access to databases, which can be accomplished using 
only the local DBMS and schema. 

• A global schema exists, which allows local users to access remote data. 

11.9 DBMS Transparency & Gateways 

The term DBMS transparency refers to the ability to hide Lhe knowledge that the local 
DBMSs may be different. It applies to a heterogeneous environment. It is one of the most 
difficult transparencies to provide. 

To achieve this transparency, DBMSs at different sites should support the same 
interface. Thus, for example an ORACLE and a SYBASE DBMS both of which support the 
official SQL might be able to behave as equal partners in a heterogeneous distributed 
database system. 

Suppose the existence of a distributed heterogeneous database system that resides at 
site X on a machine running SYBASE and at site Y on a machine running ORACLE. A 
SYBASE user at X site wants to see a single distributed database that includes data from both 
sides. SYBASE must provide an application program that usually referred to as a gateway 
that runs on top of ORACLE and which has the effect of making ORACLE look like SYBASE." 

A gateway from system X Lo system Y must provide the following functions: 

• Protocols for the exchange of information between two DBMSs. 

• Provide a relational server function for the Y DR MS, i.e. execute arbitrary unplanned 
SQL commands on the Y DBMS. 

• Mapping between Lhe Lwo DBMSs data types 
- Mapping the SQL of the X system Lo that of Y 

• Mapping feedback information of the y system to that of the X 

• Mapping the Y system's catalogue to that of the X 

• An effective mechanism to synchronize locking & commit mechanisms of the Y 
system with those requested by the X system. 

11.10 Object Oriented Databases 

Object oriented programming (OOP) methodology has altered the way we program. 
Object oriented ideas are also influencing how we think about other concepts such databases. 
The merging of object oriented programming and database management systems is the direct 
result of the increasingly difficult task of dealing with complex data requirements and the 
issues of modeling real world data with relational database technology. 

The issues such as the increasing use of multimedia in databases, the size of databases, 
and the complexity of today’s databases, require solutions far beyond relational databases. 
Object Oriented Database Management Systems (OODBMS) are a direct result of the 
emerging database technologies from the reorganization of information systems. 
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11.11 Object Oriented Data Model 

To fully understand the OODB and its difference with relational models, we must 
understand some terms of QODM. At the highest level of abstraction, an object is modeling a 
real-world situation or entity. It has unique identification, properties, and the ability to work 
m conjunction with other objects. An entity in an ER model does not provide this behavior. 

Object Identity (OID) provides the unique identity of an object. An OIL) is assigned bv 
ie system and it is unable to be changed. Therefore, no two objects created can have the 
same OiD Removing an object from the system removes an OID from the system and bv 
definition the system will never assign another object the removed object's OID. 

An object is defined by the attributes that describe the real-world entity. In obiect- 
oncnLed terminology, these attributes as instance variables. Attributes can be of any type 
supported by a programming language. In addition to data attributes, objects use functional 
attributes or methods that describe the functionality of an object. Methods are used to access 
data within the object. Some methods also access the attributes of other objects. 

11.11.1 Characteristics of the OODM 

OODM must support following character!sties also; 

The OODM must be able to provide complex object representation. 

• The OODM must be extensible. It means it must provide support for defining new 
data types and methods that are capable of operating on that object, 

• The OODM must support encapsulation or information hiding. It must be able to 
hide how the data is represented within the object and how each method is 
implemented from other objects and other entities outside of itself. 

• The OODM must exhibit inheritance. Objects will exist in a hierarchy relationship. A 
hierarchy relationship is a relationship where an object inherits from a root object 

7 provldes the dblIit y to ^ke on the attributes (data) and operations of other 
objects above it in the hierarchy. 

• The OODM must support OIDs. 

11.12 Object Oriented Database 

The following figure compares the OODM with the ER model. The two models depict 

h k ° h3S an Adv,so * and takes Masses, The OODM is a class containing the 

a tributes Name and Year. It then serves as a container class that contains an Advisor 
object/entity and j Classes object/entity. 
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On [he other hand, the ER model has a three entity tables: Student, Advisor, and 
Classes. In addition, the ER model must have two relationship tables to join the information 
in a meaningful manner. As one can see, the ER technique needs two more entities in order to 
piovidc Id it? relationships that the OODM approach inherently suggests. 

11.12.1 Entity Sets and Tables 

OODM's idea of a class resembles the ER model s idea of an entity set or table. Like an 
object, OODM classes are more powerful then ER model idea of an entity set or table. A class 
not only describes data structure but also describes the behav ior of the class objects. Features 
such as methods, which allow the description of behavior of objects, give 00013 full Abstract 
Data Type (ADT) capabilities allowing an increase in the semantics of the object being 
modeled. This full ADT capability also allows for encapsulation and inheritance support. 

11.12.2 Relationships 

An important property of a model is how it represents relationships among different 
components of data. OOD13 has two types: inter-class or class hierarchy. This is contrasted 
against the ER value-based relationships. Value-based relationships are established on equal 
planes or equal data types between two tables. In sharp contrast, relationships in the OODB 
are DID based. This allows independence between the object's state and the relationship 

11.12.3 Versioning 

Another difference between traditional and E-R based databases is the OODBs support 
of versioning. Just as a document can have multiple versions so can a database. One is able to 
load a system and change aspects lo determine how this would affect the overall system 
Then the original system can be reloaded intact. 

11.12.4 Data Access 

Traditionally, data access can be viewed as a two level storage model. It needs a link 
between main memory and secondary storage device to access data contained in database 
The user needs data lo analyze and use it. In order to geL the data, the user makes a query 
irough SQL. SQL accesses the data on a secondary storage medium. It then transforms and 
lype checks the data before it transfers the data to the user as shown in the following figure: 
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The OGDU eliminates the two-level storage view and provides a single-level view. An 
OODB does not need SQL or a transformation/type checking phase in order to bring the data 
from secondary storage into memory. The user instantiates an object. This object is the link 
from memory to the information on the secondary storage. The user then interacts with the 
object, which is in memory to receive data from secondary storage. 


Maln/Virtual Memory 


Secondary Storage 



Another aspect of data access is the issue of late versus early binding, hi a traditional 
ER model, data type is bound early or at the definition of the table structure. In contrast, an 
OODB allows for late binding of data types or binding of data types at run-time. In such an 
environment, an object’s instance variable's type is not known until it is actually utilized, thus 
allowing any type of data to be assigned. 

11.12.5 OODM + DBMS = OODBMS 

An OODBMS actually manages the data access and the querying of the data from the 
databases. It manages multiple users trying to access the data at the same Lime. It provides 
recovery services and manages all the databases in its system. An OODBMS is an important 
component, since it provides and manages the constraints for the database. 

The 'Object-Oriented Database System Manifesto" was introduced at the First 
International Conference in Deductive and Object-Oriented Databases in Kyoto, Japan. It 
provided the following musts for an OODBMS: 

* OO D B MSs sho u Id s u p p or t coni p I ex t jbjec ts. 

* OODBMSs should support object identity. 

* OOEJBMSs should encapsulate objects. 

■ OODBMSs should support types or classes. 

* OODBMS classes or types should inherit from their ancestors. 

* OODBMSs should not bind prematurely. It will support late binding. 

* OODBMSs should be computationally complete, Basic programming language 
notions are supported in the Database Manipulation Language, 

* OODBMSs should be extensible. 

* OODBMSs should remember the data. Objects keep their data in memory, unlike a 
database. That data is then lost on shutdown, but this is not acceptable. A way must 
be provided for storing objects in secondary storage. 

* OODBMSs should manage very large databases. 

* OODBMSs should accept concurrent users. The OODBMS must support the same 
level of concurrency as present databases. 

* OODBMSs should recover from hardware and software failures. The OODBMS must 
support the same level of protection from failures as present databases. 

* OODBMSs should have a simple way of querying data. A method for efficient 
querying must be available, similar to SQL. 
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The Manifesto is the first attempt at describing a standard an which OODBMSs should 
be based. It is an important first step toward an agreement on the minimum an OODBMS 
should support. In addition, since it is the mosL significant list of requirements to be 
assembled, most OODBMSs are measured against it. 

11.12.6 Advantages of OODBMS 

OODBMSs provide many advantages. These advantages are important because they 
solve many of the problems traditional systems cannot solve. 

• First the amount of information that can be modeled by an OODBMS is increased, 
and it is also easier to model this Information. 

■ OODBMSs provide complex objects that allow ease of integration for multimedia, 
CAD, and her such specialized databases* 

» QODBMSs are also able to have higher modeling capabilities through extensibility. 

■ With an OODBMS, one would be able to add more modeling capabilities, thus being 
able to model even more complex systems. This extensibility provides a solution for 
incorporating future and existing databases into one environment. 

■ In an OODBMS, versioning is available to help model various changes to systems. 
With versioning, one would be able to revert to previous data sets, and compare the 
current sets to the previous. 

• Reusability of classes plays a vital role in faster application development and 
maintenance. Generic classes are powerful, but more importantly they can be reused. 
Since classes can be reused, redundant material docs not need to be designed. This 
leads to faster production of applications and easier maintenance of those 
applications and databases. 

11.12.7 Disadvantages of OODBMS 


In addition to modeling advantages, OODBMSs have system advantages as well. 

■ Traditional FR systems have been used for a long time and a change would stray 
from established ideas. It would require people to think differently, and in some 
cases relational users lack the GO foundations needed to work with OODBMSs* 

• Educating people on the OO foundations is a very difficult process. It would require 
a significant amount of time, money, and other resources. 

• Because of the change even more time would be required to move the data into the 
new OODBMSs* 

• Traditional systems and OODBMS must understand each other and the relations 
they are representing. Again, this would take time, money, and resources* 

• There is not query language such as SQL. While it is easier to make complex queries 
with OODBMSs, no query language exists. 

• Furthermore, there are no standards for design and implementation in place. 
OODBMS can solve problems of traditional systems, but a standard is required, 

11.13 Future Developments 

Future developments for the OODB must include an ad hoc querying language for the 
average user. This language should provide for OODBs what SQL provides fur traditional 
databases. Also, a standard for design, notation, and implementation must be agreed upon, 
Future developments for the OODB could include an easier accessing method from the 
Internet and integration of ideas such as XML. 





262 


TT Series => A Fundamental Study of Database Management Systems 


Short Questions 


O' 


Q.l. Contrast the following terms: 

Distributed and Decentralized database 
Location Transparency and local Autonomy 

Distributed database and decentralized database: Both distributed and decentralized databases 
are stored on computers at multiple locations. In decentralized database, network does not interconnect 
the computers, so that users at various sites cannot share data. Thus it is best regarded as a collection of 
independent databases, rather than having the geographical distribution of a single database. 

Location transparency and local autonomy: In a distributed database, the network must allow 
users to share the data as transparently as possible (location transparency), yet must allow each node to 
operate autonomously (local autonomy) when network linkages are broken or specific nodes fail. 

Q.2. Discuss five advantages of distributed database system as compared to centralized 
system. 

1. Increased availability and reliability: When centralized system fails, database is unavailable 
to all users. A distributed system continues to function at some reduced level when a component fails. 

2. Local control: Distributing data encourages local groups to exercise greater control over their 
data that promotes improved data integrity and administration. 

3. Modular growth: It is often easier and more economical to add a local computer and its 
associated data to the distributed network than to expand a large central computer. 

4. Lower communication costs. With a distributed database data can be located closer to point of 
use. This can reduce communication costs, compared to a central system. 

5. Faster response: Most requests for data by the local users can be satisfied by data stored at the 
local site It speeds up query processing as communication and central computer delays are minimized. 

Q.3. What is the difference between a homogeneous and heterogeneous DDBMS? Under 
what circumstances would such systems generally arise? 

hi a homogeneous system, all sites use the same DBMS product. In a heterogeneous system sites 
may run different DBMS products, which need not be based on the same underlying data model, and so 
system may be composed of relational, network, hierarchical, and object oriented DBMSs, 

Homogeneous systems are much easier to design and manage. This approach provides 
incremental growth making the addition of a new site to the DDBMS easy, and allows increased 
performance by exploiting the parallel processing capability of multiple sites.'Heterogeneous systems 

u-ua v result when individual sites have implemented their own databases and integration is 
considered at a later stage. 45 

Q.4. What functionality do you expect in DDBMS? 

■ -t A n™oo Uld DBMS ° >ordinates the acTess to data at the various sites the distributed database 
resides. DDBMS is required to perform the following functions in addition to the functions of a DBMS: 

' L 7T: dCd communicatiorl devices to provide access to remote sites and allow the transfer of queries 
and data among diem. H 

iSJJ T'T Ca f bg ^'T* 1 Sy&tWn Catab K) 10 data distribution details; this way can 

determine the location from w'hich to retrieve requested data. 1 

• Distributed L l Lier Y processing. If necessary, translate the request at one site using a local DBMS into 
the proper request to another site using a different DBMS and data model. 

• Extended concurrency control to maintain consistency of replicated data. 

• Extended recovery services to be able to recover from individual site crashes and failure of 
communication links. 
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Q ‘ 5 ‘ ^ppHcations.” 115 Partiti ° ned repiicated as **7 Pertain to distributed database 

f^ 0 " 8 ° r pieces of tb * ^base that are distributed on different 
computers. Replicated refers to whether or not data is duplicated on more than one computer. 

Q.6. Explain the difference between a vertical fragment and a horizontal fragment. 

, A T? al part, ! inn ’ ° r Vertka! fra S mellt ' refers to a table that is broken into two or more sets of 
dtS'mtop^T 1 Part ‘ t,0n ' ^ h0riZ ° mai fraSment ' " ferS to the mws of a toble when they are 

Q. 7 . Wliat is object identity (OlDl? 

___ 0b i ect ^ identity'(OID) provides the unique identity of an object. An OID is assigned bv the 
system and it is unable to be changed, therefore, no two objects created can have the same OID 
Removing an object from the system removes an OID from the system and bv definition he » wdf 
never assign another object the removed objects OID. 7 
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Multiple Choices 


Which is NOT a characteristic of a hnmogeueous distributed database environment? 

a - saine DBMS is used at each location, 

b. All users access the database through one global schema. 

c. All data are managed by the distributed DBMS 

d. Some users require only local access to data. 

Which is NOT a characteristic or a heterogeneous distributed database environment? 

a. Different DBMSs may be used at each location. 

b. Data are distributed across all the nodes. 

c. Global schema exists, which allows local users to access remote data. 

□. Ail data are managed by the distributed DBMS 

rttH" a " t0 USi " e h0riZO,lUI P arti «° ni "S tor a distributed database? 

l> b - Global optimization c. Efficiency d. Ease of querying 

Advantages to data replication include 

a. Fast response and storage requirements b. Reliability and fast response 

c. Complexity of updating and node decoupling d. Cost of updating and fast response 
A vertical fragment or partition refers to 
3 . Table that is broken into two or more sets of rows 

b. Table that is broken into two or more sets of columns 

c. Database downloaded in a file-sharing system 

d. The data measures held constant in a data cube 
A horizontal fragment or partition refers to 

a. a table that is broken into two or more sets of rows 

b. a table that is broken into two or more sets of columns 

c. a database downloaded in a file-sharing system 

d. the data measures held constant in a data cube 

The greatest disadvantage of distributed databases is the 

a. Security risk 

c. Difficulty of control and possible integrity problems 
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availability 
b. Cost/complexity 
d. None 































w vv vv 


* 










* 


;J2Sp*8& 

Introduction to MS Access 


Chapter Overview 


e 


to 0 ' 


oV-° 


12.1 Microsoft Access 

12.2 Starting MS Access 

12.2.1 Application Window of MS Access 

12.2.2 Database Window in MS Access 

12.3 Creating and Closing a database 

12.4 Exiting Access 

12.5 Creating table in MS Access 
O' 12.5.1 Creating Table in Design View 

12.5.2 Create a Table using Table Wizard 

12.5.3 Creating Table by Entering Data 

12.6 Data Types 

12.6.1 Field Property 

12.7 Table Views in Access 

12.8 Methods of Modifying a Table 

12.9 Sorting 

12.9.1 Sorting in MS Access 

12.10 Finding & Replacing Data 

12.10.1 Options in Find and Replace Dialoq Box 

12.11 Filter 

12.11.1 Types of Filters 
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12.1 Microsoft Access 

Microsoft Access is a relational database management system (RDBMS), it is used to 
store and manipulate a large amount of information. It is very easy Lu Linders land for users. 
Its graphical interface helps the users to create queries, forms and reports easily. Even an 
inexperienced programmer can use MS Access Lo perform different activities. The process of 
entering, updating and reporting information becomes very easy. 

12.2 Starting MS Access 

The following procedure can be used to start MS Access: 

1. Click Start button on Taskbar and select Programs menu item. The Programs 

submenu will be displayed. 

2. Click Microsoft Access program item. MS Access will be started. OR 
* Double click on Microsoft Access icon on Desktop if it appears. 

12.2.1 Application Window of MS Access 

MS Access Application window follows standard layout of all Microsoft applications. 
It contains different object that arc used to design and create databases. 


e'o' 


esopaa* Coidirl 

Trtte Bv 

« - —j 

Mmsg B*r 

D^itossi 1 Tootrai* 

Icon 

1 I 

u_ l 



f 


4 

J 


J. __, 

L _ L 



{j MmiaK AccfttJ-'- IBW' 





vi&ob wvsdw' Hefc 

; Q- G? : ■ i=- ' * - 


J - . - 



R w t .- ^rv.,^* 


4roess Application window 




oV 


n 


Agfa? fta? 


"1 


Some important parts of application window are as follows: 

Title Ban Title bar identifies the application that is running (Microsoft Access) 

Menu Bar: Menu bar contains different menus that used to issue various commands. 
Toolbars: Toolbars contain icons that are shortcuts to select commands from a menu. 
Menus: Menus contains dilferent menu options to execute various commands. 

Scroll Bars: Scroll bars are used to move around the window if its contents do not fit 
on screen. 

Status Bar: Status bar displays information while the user is working on an object. 
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12.2.2 Database Window in MS Access 

The database window in MS Access is used to organize all objects in the database. It 
contains its own title bar and toolbar. Database window is divided into two parts. The left 
side of database window contains seven buttons, bach button indicates different type of 
object used to develop database application. The right side of database window displays the 
list of different objects. Different buttons in the database window are as follows: 


UsecLtn npen a database obpaci in Datasheet 


Used to open a database object in Daagii view 


Used to create a n/ i w r n d^tabas^ object 
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lables: It is used to create, modify and manipulate tables. The tables are used to 
store data in the database. 

Queries: It is used to create queries. Queries are used to retrieve data from database. 
Forms: It is used to create forms. Forms are used to enter data in tables easily using 
gi aphical user interface. I he form consists of buttons, textboxes and lists etc. 

Reports: It is used to create reports. Reports are used lo display the information from 
database in different ways. The reports are used to make important decisions. The 
reports can be based on tables or queries. 

Pages: It is used to design data access pages. The data access pages are used to 
display the Access data on the web. 

Macros: if is used to create macros. The macros are used to perform same sequence 
of steps quickly and automatically. It automates different tasks repeatedly. 

Modules: It is used to create modules. A module contains an object that stores tire 
codtf of VBA (Visual Basic for Applications). 

12.3 Creating and Closing a database . 

The following procedure is used to create a database: 

1 ■ File > New... MS Access will display the Task Pane. 

2. Select Blank Database option. A dialog box will appear. 

3. Select the desired location. 

4. Enter any file name. 

~v (_ lick CJreatc button. A blank Database window will appear. 
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ff the user chooses to create a new database using Database Wizard, Access prompts 
the user to choose lhe required template required. The user then gives the database name and 
selects the relevant options from Database Wizard Window, Those options vary depending 
on the selected template. 

Creating New Database using Templates 

The following procedure is used to create a database using templates; 

1. Click File > New... MS Access will display Lhe Task Pane. 

Select General Template option. A dialog box will appear. 

Select die desired location. 

Enter the desired file name. 

Answer the wizard's questions. 

Select Next and then select Finish 


2 . 

3 . 

4. 

5. 

6. 


New from templdlr 


] Ctfneral T empHates.,. 

& J Templates on Microsoft.cam 
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Choices 

Description 

Open a File 

It allows the user Lo access an existing database quickly. It also 

displays the last four databases used. 

New 

It creates a blank database allowing the user to add tables, forms, 
reports and other objects later. 

New from File 

It creates a new file copying lhe structure and data contents of an 
existing Access file. 

New Template 

It creates the required database elements in one operation such as 
tables, forms and reports 


s® 


Closing a Database 

• Click Close icon J*j on Database Window title bar OR 

• Sclccl the Database Window from File menu and select Close. 

12.4 Exiting Access 

A user can exit from Access in many ways. If there is any unsaved object, Mb Access 
prompts to save it before closing. Tire following methods are used to exit MS Access: 

• Double dick Access Program Icon at the top-left of Access window OR 

• Click Close button at lire top-right of Access window 

12.5 Creating table in MS Access 

A table is created in a database. The option Create table in Design view is the most 
common way ot creating a table. Different methods of creating a table are as follows: 

• Creating table in Design view 

• Creating table by wizard 

» Creating table by entering 

12.5.1 Creating Table in Design View 

The Design View is used to define the fields of a table. The window is divided into 
two parts. The following procedure is used to create a table in design view: 

• Create new blank database. 

• Double dick Create table in Design view. The Design View will appear as follows: 
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• Type the name of the first field in Field Name column. 

» Press tab key to move to Data Type column and select required data type for field. 

■ Press Tab key to move to Description column. It is used to enter comments about the 
field. This is optional. 

• Press Tab key to move to Field Name for the next field. 

- Repeat the above steps for entering any number of fields in the table. 

Setting Primary key 

Select the field lor primary key. 


• On the Table Design toolbar, click Primary Key JL OR 

* From thp Fdii mpnii ccdorT Pi-iminr it _ l : - _t. 
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J rom the Edit menu, select Pri ma ry Key* The row that is chosen as the primary key 
is marked with a small symbol [U in the selector button. 

Saving a Tabic 

The following steps are performed to save a table, 

• On the Table Design toolbar, click Save 


u 


OR 


From File menu., select Save. The Save As dialogue box will appear. 


Save 


T kl 

Table [Tame: 

pan 







• Enter a table name and dick OK. The table will be saved. The new table will appear 
in the main database as follows: 

12.5.2 Create a Table using Table Wizard 

MS Access table wizard provides an easy way to create tables, it provides various table 
templates to create business and personal tables. The wizard helps the user to create common 
types of tables to manage mailing lists, recipes, investments and video collection etc. 

Create a Table using Table Wizard 

The following procedure is used to create a table using table wizard; 

1. Open Database window. 

2. Click Tables 

3 . 


US Tables 


in Objects bar. 


Double dick Create tabic by using wizard. The Table Wizard will start. 
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The sample tables arc grouped in two categories Business and Personal* 

4. Select appropriate category and type of table to be created. 

5, Select appropriate fields for the table. The four video controls are used to perform the 
following operations: 

oV 




6. Select the field to rename* 

7. Click on Rename Field button. The Rename Field dialog box will appear as follows: 

8. bnter new name of the field and click OK. 

9. Select the appropriate fields and click Next >. 

10. The default name of table is the name of first sample table. It can be changed. 

11* The wizard also asks Lo select a primary key tor the table. 

12. Click Next >. 

13. The final screen of wizard offers the choice to modify table design, enter data in table 
in datasheet view or create a form Lo use to enter data. 

14. The user can also choose to display an appropriate help topic that gives advice on 
entering and modifying data. 

15. Select any options* 

16. Click Finish, 

12.5.3 Creating Table by Entering Data 

MS Access provides the facility to create table by directly entering data. This option 
provides a blank datasheet. The user can enter da La in cells and click Save button, it will 
prompt to add a primary key field. The fields are given names such as Field!, Field2 etc* The 
names can be modified later by the user. The data types of the fields are automatically 
specified according to the data enter in table. 



Button 

Description 

> i 

H moves the highlighted field into Fields in my new table list box. 


1L moves all fields into the Fields in mv new table list box. 

* i 

It moves a selected field into the Sample Fields list box* 

± i 

It moves all fields into the Sample Fields list box* 
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12.6 Data Types 

MS Access provides the following ddta types: 

“ USed i° St ° rtf alphabetlc ' numbers and special characters. It can store up to 
25. characters. The default length is 50 characters if it is not specified 

• Memo: It is used to store lengthy text, it is normally used to store comments etc 
Memo lields can hold up to 64,000 characters. 

• Number: It is used to store numeric data. The fields with Number data type can be 
used m mathematical calculations. Byte, Integer and Long Integer data types cannot 
Store decimal values. Currency data type can be used instead of Single or Double if 
user needs to store values with up to four decimal places only. 

• Date/ Time: It is used to store date and time. MS Access stores date in the standard 
mm/ad/yy format, 

• Currency: It is used to store numbers as currency. The value in Currency field is 
rounded to 2 decimal places. The negative currency values are displayed in brackets 

• AutoNumber: It is used to generate the next number automatically when a new 
record is added. It creates a unique number for each record. The value starts from 1 
tUid is incremented by 1 in eoch record. 

’ 1* is used to store Boolc “ v alue. The possible values in this field are True 

12.6.1 Field Property 

MS A FieId P™P erties are ^ ed to define how data will be entered, stored and displayed in 

Access The properties of each field can be set in design view. The properties Window is 
divided into two parts. The top pane is used for entering the field name data tvne and m 
optional description of the field. The bottom pane is used for specifying the field properties. 

Different field properties are as follows: 

1. Text Field Size 

■pi f Ze L V ,Sed t0 set the number characters required in text or number field 

„ rt d l , d /‘ ze tor the text type is 50 characters. The field size can be limited to a 

en Zl tI ^ the Vah ‘ e m the fidd is * savos disk space anTprevents 

entry errors. The field size is set in exact characters for Text type. ^ 

2. Format 

Format is used to specify Ihe lormst ol data as it appears in the field. It ha, two part, 
o text and memo fields that are separated by a semicolon. The first part i, used „ ao„lv to 
held and second applies to empty fields. Different types of formats in Access ale a, follows; 

a. Text and Memo Format 


Symbol 

Explanation ’- 

&L 

It indicates a required character or space "" 

< 

suuiuuLh upnonaj character or space 

If converts characters to lowercase 

> 

V 

It converts characters to uppercase 

\ 

@;"XYZ" 

It adds characters to the end 

1 1 isplays the text inside double quotes if the user enters no value. 
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Some examples of formats for text and memo are as follows: 


>.e 


to° c 


Format 

Datasheet Entry 

Display 


1234567 

123-4567 


123456 

123-456 

< 

HELLO 

hello 

> 

hello 

HELLO 

@\! 

Hello 

Hello! 

@; M No Data Entered" 

(blank) 

No Data Entered 


b. Number Formal 

Different formats for numbers are as follows: 


Format 

Explanation 

0 

0 is a placeholder that displays a digit or 0 if there is none. 

# 

# is a placeholder that displays a digit or nothing if there is none. 

% 

% multiplies the number by 100 and added a percent sign 


Different examples of formats for numbers are as follows: 




: 


Format 

Datasheet Entry 

Display 

###,##0.00 

123456.78 

123,456.78 

$###,##0.00 

0 

$0.00 

###.00% 

.123 

12.3% 


c. Currency Format 

The currency formatting consists of four parts separated by semicolons. These parts 
are format for positive numbers, format for negative numbers, format for zero values and 
format for Null values. 


Format 

Explanation 

$##0.00;($##0.00)[Red];$0.00;"none" 

Positive values will be normal currency 
format, negative numbers will be red in 
parentheses, zero is entered for zero values, 
and none' will be written for Null values. 


d. Date Format 


5 ® 


to°° 


The easiest way to apply a format is to select from drop-down list as follows: 


General Date 

06/19/94 5:34:23 PM 

Long Date 

June 19, 1994 

Medium Date 

l9-Jun-94 

Short Date 

06/19/94 

Long Time 

5:34:23 PM 

Medium Time 

5:34 PM 

Short Time 

17:34 


The user can also format the data according to his particular requirements. 
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Different date formats arc as follows: 


Format 

| Explanation 

d 

It displays 1 or 2 characters for dav. Its value can be from 1 to A 

dd 

IL displays 2 characters for day. Its value can be from 01 to tl s U ch as 01 

m ur mm 

II displays month as a number. Its value can be Irani 1 to 12 

mmm 

it displays month using three characters such as Jan Feb etc 

mmmm 

It displays full name of the month such as January, March etc 

/- 

If displays separator character. 

h 

It displays hours. 

n 

It displays minutes* 

8 

It displayed seconds* 


Some examples of date formats are as follows: 


5 © 






Format 

1 Ksplay 

dddd'V’mmmm d'V'yyyy 

Monday, January 1, 2001 

ddd'V’mmm " d", '"yy 

Mon, Jan. 1, “01 

"Today is ” dddd 

Today is Monday 

h:n:s: AM/PM 

12:00:00 AM 


Yes/No Format 

1 he Yes/No fields are displayed as check boxes by default on the datasheet. It can be 
changed to textbox by flicking Lookup tab and changing Display Control to a textbox. The 
rmathng LS deB1 8 nated hi three sections separated by semicolons. The first section contains 
noth mg but semicolon must be included. The second section specifies formatting for Yes 
values and third tor No values as follows: 


Formal 

Explanation 

;'*Yes , ’[green];"No"lred] 

ITints Yes' in green or "No" in red 


je 


to° 0 ' 


3. Default Value 

set m reC ° rdS ^ 3 °’ rtam fieId « »ame. A default value can be 

tl , The dehlul[ V3,uc alr eady appears in ihe field when Hie user enters data So 
tlu: user does not need to type the same value again and again. The property Set the Default 
Value is used to set default value for a field* 

4. Indexes 

The indexes are created to obtain and sort records faster in Mb Access. Tire Indexed 
property is used to set an indexed field. The Yes (Duplicates OK) is selected if multiple 
entries of same data value are allowed. The Yes (No Duplicates) option prevents duplicates. 

5. Field Validation Rules 

]i T , hc Validation Rules specify the criteria for the data entered in the field. A message 
can be displayed to the user if the data violate the rules set for the field. The expression 
builder ( ... ) button at the end of Validation Rule box is used to write validation rule For 
example, a validation rule <> 0 indicates that zero cannot be entered in the record. The rule 
.. ■ indicates that the data may consist of only three characters. 
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Following are some examples of commonly used operators: 


Expression 

Meaning 

>=DaLe {) 

A date that is either today's date or some date in the future. 

BETWEEN 10 AND 100 

A value between If) and 100. 

"UK" OR’USA" 

Match UKtir USA 

LIKE "K??? M 

Value must be four letters beginning with K. 

"M" OR F 

Entry must be M or E. 



6. Validation text 

A property used to specify the message to be displayed Lo Lhe user when a validation 
rule is violated 


7. Input Masks 

An input mask controls the value of a record and sets it in a specific formal. It is 
similar to Format property but it displays the formal on datasheet before data is entered, A 
phone number field can be formatted with input mask lo accept ten digits as "(555) 123-4567". 
The blank field will look like ( ) - , If helps user in entering value in specific format. 

The following symbols can be used Lo create an input mask: 


,e'o°' 


©VI 


Character 

Applies To 

Al lows 

Entry Required? 

0 

Character 

Digits (0 to 9) only 

Yes 

9 

Character 

Digits (0 to 9) 

Spaces 

Nn 

# 

Character 

Digits (0 to 9) 

Spaces 
+ or - signs 

No 

L 

Character 

Letters (A to Z) only 

Yes 

7 

Character 

Letters (A to Z) only 

No 

A 

Character 

Letters (A Lo Z) 

Digits (0 to 9) 

Yes 

A 

Character 

Letters (A Lo Z) 

Digits (0 to 9) 

No 

&L 

C Character 

Any character or spaces 

Yes 

C 

Character 

Any character or spaces 

No 

\ 

Character 

Display next character as literal {for example, \t displays C). 

< 

Character 

Convert following characters to lowercase. 

> : 

Character 

Con vert foil o wi n g r ha ra c ters to uppercase. 


Any characters that are not in the above list will be treated as literals - they will be 
displayed in Lhe appropriate position in the field. Here are some sample input masks: 


Mask type 

Mask 

Examples 

Social Security Number 

> 000 ^) 0-0000 

545-33-4882 

Zip Code 

>L.L 00000 

PK 10021 

PU 35228 

Telephone Number 

(+099) 099 00000099 

(4-41 ) 020 78877999 
(+1 ) 206 555246 
(+092)1 345123 
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8. Caption Property 

All data types have a caption property. The Caption properly is used to display a label 
to the field. It appears at the top of columns in table's datasheet view. 

9. Required 


The Required property specifies whether the field is mandatory or not. If this property' 
is set to Yes, the user has to enter data for the field to save the record. If this property is set to 
No, the user can leave the field blank. It does not apply to fields with AutoNumber data type 
as Access provides value for such data type. 


12.7 Table Views in Access 


Table view is a way of looking at [he table. MS Access provides the following views: 

1* Design View 

The table view that is used to design the structure of a table is called design view. It is 
used to specify name, data types and description of fields. Primary key is also specified in 
this view. The structure of an existing table can also be changed in design view. 




m Tabtel : Table 




Field Name 

Data Type 

Description E i 

If 

RoJiNo 

Marne 

Number 

Text 

- 


2. Datasheet View 


The table view that is used to enter, delete or modify data in a table is called datasheet 
view. The table in this view r is displayed in rows and columns. The name of each field is 
displayed at the top of the column. 


t- .1 r -JrJV| 


RoHNo | Name 

X 

1 Ueman Khatil 

2 Nadoori 


1 Agnjfifl 

4 Afrdurtah 
ywai^r 

* 

0 



3, PivotTable and PivotChart View 


Mb Access 2002 provides two additional views that provide a convenient way to 
display summary information from a table. The PivotTable view is similar to an excel pivot 
table and summarizes data about groups and records. PivotChart view creates a chart from 


the associa ted pivot Tabie vie w. 

Switching between Views 


5® 


owircmng neiween views 

Following procedure is used to switch between table views: 
• Click on View menu. 




Click on View menu. 

Select the desired view from the menu. The table will be displayed according to the 
selected view option. 


12.8 Methods of Modifying a Table 

An existing table can be mod ified in the following ways: 

* Adding Records 

• Editing Records 
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• Deleting Records 

• Inserting and Deleting Fields 

• Resizing Rows and Columns 

• Reordering Column 

• Freezing and hiding columns. 

1. Adding Record 

The user can add new records to table in datasheet view. The new da ta is typed in the 
record that has an asterisk (*) on left side. It indicates the new record. The user can also dick 

new record button at the bottom of datasheet to move to the last emptv record to add the 
new record. 

2 . Editing Records 

I he user can edit records by placing the cursor in the record to be edited and making 
necessary changes. The arrow keys are used to move through the record grid. The previous 
nex , first and last record buttons at the bottom of datasheet are helpful in editing datasheet 
mere are various ways to edit records. 

• To move to the next or the previous field, press TAB or SHIFT+TAB, respectively. 

• To select or deselect the current field, press F2. 

• To undo changes to the current field or record, press ESC. 

• To replace the value in a field with the value of the same field in the previous recor < 

press CTRL+'. r 

3. Deleting Records 

The user can modify a table by deleting a record on a datasheet T 1 
procedure can be used to delete a record from the table: 

• Placing cursor in any field of the record to be dcleLed. 

• Select Edit > Delete Record from menu bar OR click Delete Re, rd . u ;' m on the 
datasheet toolbar. 

4. Inserting, Deleting and changing Field name 

A l bGttC * m ^° d ?> add f!eids « A* >» 0^ design v iew f'he design view provides 
da°asSoeyv° ^ ^ ^ qUKUy ' ^ f ‘ ,llowin S procedure is used to add a new column in 

Highlight the column before which the new column is to be added by clicking its 
label at the top ol the datasheet, " ” 

• Select Insert > Column from the menu bar. 

The following procedure is used to delete a column in datasheet view: 

• Select the column to be deleted by placing the cursor in it. 

• Select Edit > Delete Column from the menu bar. 

Changing Field Name in Design View 

• Open the table in design view. 

• Click on Ihe field name to be changed. 

• Edit the text and type the new name for the field and press Enter. 

Changing Field Name in Datasheet View 

• Open the table in datasheet view. 
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Double click the field selector at the top of the column. The field name will be 
selected. 

Edit the text and type the new name for the field and press Enter 
OR 


* Right dick the field name. A popup menu will appear: 

• Select Rename column option. The column will be selected. 

■ Edit the text and type the new name for the field and press Enter. 


5, Resizing Rows and Columns 

Tire height of rows on a datasheet can he changed. The user can drag the gray sizing 
line between row labels up and down with the mouse. The height of all rows is changed if 
there is any change in the height of any row. 

The column width can also be changed. The user can drag the sizing line between 
columns. The user can double click on line expand the column according to the longest value 
in the column. Different columns on a datasheet can have different widths. The exact values 
can be assigned from Format > Row Height OK Formal > Column Width horn menu bar. 

6, Reordering Columns 

[ he order of columns in a table can be changed in Access. The change in columns order 
docs not affect table and data stored in it. I he procedure of reordering columns is as follows: 

* Open lhe table in datasheet view. 

* Select the column whose position is to be changed A column Is selected by clicking 
the field selector at the top of the column. Multiple columns can be selected by 
dragging the mouse over field selectors, 

* Drag the selection to the left or right. As you move the pointer, a bold black line will 
indicate the place where the columns will be moved. 

■ Release 1 the mouse button to place the selected columns at new place., 

7 , Freezing and hiding columns. 

Freezing Columns 


The user can freeze the columns on an Access table. It helps the user to view certain 
columns easily if Lhe datasheet has many columns and the required columns are not visible. 
The following procedure is used to freeze and column: 


* Placing the cursor in any record in the column to he freezed. 

■ Select Format > Freeze Columns from the menu bar. 

The option Format > Unfreeze can be used to unfreeze a single column. 

Hiding Columns 

The columns can be hidden from datasheet temporarily. The hidden columns are not 
be deleted from Lhe database. The following procedure is used Lo hide a column: 

* Place the cursor in any record in the column to be hidden OR highlight multiple 
adjacent columns by clicking and dragging the mouse along the column headers. 

* Select Format > Hide Columns from the menu bar. 

The option Format > Unhide Columns can be used to unhide Lhe columns. A window 
will appear displaying all fields in the fable. The check boxes appear with all fields. The 
selected checkbox indicates that the field is visible. The user can check certain fields to 
unhide them and then click Close button. 
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Practical 1 
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a. 

b. 


Create a new blank database with file name Employees. 





Create a new table in Design view’ and add fi 


e table as follows: 




^ LastName Text Enter employes surname 

Ff^rtteme Text Enter employee's first namfl(s) 

SociaiSecurtyto Text Erie? Social Security minder 

M\ iDat e DatefTime Enter tart h date 

JobTSte Text Title of Job 

Deportment Text D^tmentmme 

Salary Currency Annual salary 

§] Start Date Date/Time Empteymcnt sort date 

flnishOate Date/Time Employment freshed 

SodalOub Yes/No In Soc^aT Club tyes/no)? 





c. 

d. 


Make the Social Security No field Primary key arid save the table as Employees. 
Open the table in Datasheet view and add five records in the table. 


Procedure 


a. Creating a Blank Database 




to° 


oVS 


4. 

5. 

6. 


Click Start > Programs > Microsoft Access to star! MS Access. 
Select Blank Access Database option. 

Click OK. A dialog box w ill appear to input database name. 
Type Employees in File Name box. 


.yS»>v 




Select My Documents folder to save the database. 

Click Create. A new database will be created and the Database window will appear, 

b. Creating a Table 

1. Click on the Tables object in the main database window. 

Double click Create table in Design view' in Database window. A new blank table 
will appear. 

Type field name Last Name in Field Name column. 

Press Tab key to move to Data Type column and select the data type Text. 

Press Tab kev to move to Description column and type Enter employee's surname 

as a comment. 

Press Tab key It) move to Field Name for the next field. 

Repeat steps 2 to 5 until all Helds have been defined, 

Ffeidafamft i polype I 


2 . 

3. 

4. 

5. 

6 . 

7. 


J 


Lestftama 

HrstName 

Text 

Text 

Enter employee's surname 
Enter employee's first name® 


Text 

Enter Social Security number 

SrthDate 

Date/Tme 

Enter birth date 

JobTtte 

Text 

Title ot Job 

Depstment 

Text 

Department name 

Si3fV 

Cwrency 

tanui salary 

3tarH)et e 

Date/Tine 

Errpfaymcrt start date 

WOate 

Qate/Tfne 

Employment Fmchee 

Eocakii) 

Ves/ito 

In Social till (yc^'m) 7 





ll 


c. Assigning a Primary Key 

1. Pl ace cu rsor in Sod a IS ccu ri tyNo. 


2 . 

3, 


Click Edit > Primary key OR click primary key icon 




on standard toolbar. OR 


Right click SocialSecurUyNo and choose Primary Key from the pop up menu. 
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35 Cnvployees ; 1 able 


Held Naiw 


LastName 
FrstName 

ScirtaiSpri tn Vif &io,.,,.,,,.. 

| $ Primary 


t^a Type 1 De^iptlon 


1 


Text 
Text 
Text 

Uate^Time 

Text 

Text: 


Enter employee's sumanc * 
Enter employee's first new' 
Enter Soda! Security nurnl 
Enter birth date 
Title of Job 
Oenartment narro 


4. Click File > Save. The Save As dialogue box will appear. 

Enter Fm P lo yces in Table Name and dick OK. The table will be saved. 

d. Adding Records 

1 ■ Double click Employees table in Database window. The table will appear in 


BS Employee*: Table 


uta‘8#, o-- 



LastName 

First Name 

! SodalSeeurityf-i 

Birth Date 

Jt 

[L 


| Record: U | 

1 juj- 

_J of 1 

; j| ±j 


e'oo' 


,oV 5 


2, Type "Muhammad" in LastName field. 

3, Press tab to move to next column and type Ali M . 



4. 

5. 


&_ Muhammad" AJt| 

* 

iiLdl ~T k hii^i of E 

[inter data in all the columns in same way. 
Repeat step 2 to 4 to add remaining four records 




Practical 2 


S tupioyeet : Tabfe 


'it$r -‘V^j .m -y i 


_ 

Listtaie 

i FtfsiNaine 

(Socwliecttftiyhl 

00 j jeh Title T1 

— 

Muhammad 

All 

10-lMbw 

30-Maiv74 Sales Mar atjer 

— 

Uzair 

Hasan 

30-13-111; d* 

OTGcl-05 inventory officer 

_ 

Abdullah 

Ahmed 

59-13-ObdJ 

134an-83 Sale 5 Officer 

7 

Umai 

Abdullah 

IB-IMMk 

D3- Oct-77 Cctfiirollei ... 

Asad 


13-13-Obdx 

IELSep-73 Supervisor 

MSRfc ililJJ 

Ss ► MMtf s 




too 


,oV 5 


b. 

c. 

d. 


Open Employees table used in Practical I and change Field Size property of 
SocialSecurityNo to 11 . ' 

Change Decimal Places property of Salary field to 0 (zero). 

Choose Short Date from Format property box of Birth Date field. 

Add a caption to each field as shown below and save changes: 


Field 

Caption 

Field 

Caption 

LastName 

Surname 

Department 

Department 

FirstName 

Forenamefs) 

Salary 

Salary 

SocialSecuritvNo 

Social Security No 

Start Date 

Start Date 

BirthDate 

DOB 

FinishDate 

Finish Date 

JubTitle 

.lob Title 

SocialClub 

StK’ial Club Member? 


e. Set Department field to Required, 
t Change date format of DOB to Medium date. 
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Procedure 


a. Changing the Field Size Property 

1. Open a table in design view. 

2. Select SocialSecurityNo field, 

3. Type 11 in Field Size property box. 


rmplovoo# : Tabte 


j Pir^Name 

i Soria ESecur tty No 
j BirthDoLw 


Typq , 




Tnx 
Text 

Dorr/Time 


JD.gs crip t Eon 


Enter employee's first nsr 

Enter Social Security numh 
Enter birth date 


isenerat | | ookup ] 

Ftokl 3^2e- 

Format 

t— p,. i ^ r.,i 


wm 




me&M 


b. Change the Decimal Places Property 

1. Select Salary field from table design view. 

2. Select 0 in Decimal places property box. 

SBim 






. FlekJ Name 


Dop.nrt meint 
Sdldr y 
bt ArtDate 


Data T y pe 
Text 

Currency 

Date/TIme 

Field Properties 


5f#!ect from list 
Annual salar y 
Employment ^tart date 


General 
Format 

Decimal PEaces 

Tum it 


Eookup 


c. Changing Date Format 

1. Select BirthDate field from table design view. 
Choose Short date from Format property box. 


2 . 


Eli 

niiiiiuiLum™ 

hdd Name 

Data Type j Description ] * 1 


Hr stNarne 

Text 

Enter employee’s first nar 


SuLtalSpn irftyNG 

Text 

Enter Suual Security nmnl 

► 

BirthDate 

Data/Tii lie 

Enter birth date 



Lookup 


Field FYop*r'fj*!> 

*EiHiiflT.Sa 


..ill. 




d. Adding Caption 


&*> 


l0 vs 


Select Las (Name field from table design view. 
Type Surname in Caption property box. 

ananmiM-nj 




Field Name 


o\j 


fe Last Name 

FirstNams 
5ociai5etur tty l\fo 


f ext 
lext 
X ext 


Dat-a Type j 


Description 


rrgt 


Enter employee's surnamr 
Enter employee's first nar 
Entwr SuuaJ Security riLtml ■*- 


Field Properties 


General ] Lookup ] 
Field Siztf 

Format 
fnput Mask 
Caption 
Default Value 


50 


Surname! 


3. Repeat sten 1 to 2 to add captions to all other fields. 
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e. Setting Required Property . . . 

L Select Department field and choose Yes trom Required property box. 



JoUTiUe text TlUe of Jokj 

► Department iaidfe Ucpoi-tfne-nt nam? I 

Salary Currency Annual salary 

R^Prnpr^ ' M 

] Lookup \ ■ 

FialrlSteff-' ■ ' : 50 

^ ma f ..: : 

Input Mask 

Caption Department 

Default Value 
Validation Rute 
V.jJjdutlon Ti>xfc 

ftequir *?d ’^3 ~ 

Allen*) J Vr l ,► L inti « ‘ 




f. Changing Date Format to Medium 

L Select Birth Date field. 

2* Choose Medium Date from f ormat property box. 


5© 


:00 


©V s * 




m 

Emplojieei: Table Cl 




Retd Name 

Data Type 

Description ] * j 


BirthDate 

Date/time 

Enter birth e 

—; 

IcbTitte 

Text 

Title of Job 




Field Properties 

u vA?S ' ’ .MM " ' • • 

r^n-aral | LoofojD 1 




Rirlikit 


iBaiaaia jj 

Open Employee tabic used in Practical 1 and apply validation rule on Social 


a. 

b. 

c 

d. 

e. 


security that it must not be 0. It should display 'Not valid No' in case of wrong data. 
1 lido Lastname, First name, SocialSecurityno and Department, 

Delete record having DOB 13-Jan-83, 

Rename Employees table to 'Workers Data". 

Freeze the Salary column. 


Procedure 


5© 


a. Apply Validation Rule 

1. Open a table in design view. 

2. Select SocialSccurityNo field. 

3. Click Expression Builder Button (three dots) on the right of Validation Rule 
property box. 

i• rk M 1 


Input Mask 
Caption 
Default Value 
Validation Rule 


Social Security No 

' |&| v , , ^ 

.“• ” ---••> 


4. Expression Builder dialog box will appear. Make expression Not null in the text box, 

” I 


Not nulfj 




i i < ---; 

+ ■ / *| m - > <<>l And Or Not Uk*| ( )| Ifir \ £elp j 


J 

Cancel } 

Undo- 
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Click OK to apply the rule. 

Type "Not Valid Security Number" in Validation Text property box. 


H Worketa Dala : Tabfo 


fi 


... 


SoaaJSecurAyNu 

flnm H-vr 


To>;t 

rJ*t"*JTinvi 
Fi*W Properties 


____I HM 

Enter 5w.urH.y rw» . 

Fot-e* NftH rlarn — J 


| Look'll | 

hjttifoisd 

Fwrtet 
irw*n**. 

Capbon 

Defaut Vskra 

Vafidittnn Rule Is Mot Nul 

VflWaUBO Text N<* Vaid Security (yunube?! 


11 


Sod.* Security Nu 


i 


b. Hide Lastname, Firstname, SocialSecurityno and Department. 


1. Open a table in datasheet view 

2. Select Lastname column from table. 

3. Right click and choose ‘Hide columns' option from popup menu. The column will 


disappear. 



4. Use the same procedure to hide remaining columns. 




~~lm 1 Job Title 

Department H 

± 

30-War-74 Bales Manager 

01-Oct-85 Inventory officer 
13 -Jstp 83 Sales Officer 

Sales 3 

Stock management 

Sates rj 

4 .1 J -tlm 

Rnrord: i<J_« II 1 of 5 


c. Deleting Record having DOB 13-Jan-83. 



sur name j ro 
I Muhammad All 
Uzair Ha 


,b dull ah 
a I ha 


LUtete Record 


Paste 


Height 


I. Select the record having DOB 13-Jan-83. 



2, Right click it and select Delete Record option. A confirmation box will appear. 
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3. Click Yes. The record will be deleted from table 


| Fo-^rrK<5Tl- 

Muhammad AH ^ 

Hff :r Hasan 01-Oct-85 Ir 

L^nar Abdullah 03-Oct-77 c- 

Ased Talha lQ-Sep- 73 ;Si 


| -siuJisPrf+”" 

d. Renaming Employees Table to ‘Workers Data’. 

1* Open a table in design view. 

2. Select Employees table from Database window, 

‘ ' UlCk EdU * Renam «- ^ ™ rsor will blink in Employees table name. 


1 Igj 

IdUltS I : 

cS> 

Queries 

i 


- ;«►* '.ic' 

— 

l 


' rrw -/ —_ 


m Create table by entering data 

!HD [ 


4. Type Workers Data and press Enter. The table will be renamed. 

® create tsble by entering data 




& .QwflK 

m PHHH8 


e 


. o0 v&2 ng the Salary Column 

1- Open a table in datasheet view. 
2. Select Salary column. 


Workers Data 


ift Employee a . Tabte 


Depa rtment 


Stock management 
Stock management 
Stock rnanaaement 




fc-v 





Start Date I Fd 
13-Mar- 03 
01 -Aug-02 
21-Jul-Ol 
03-Jul-02 


^Chck Format > Freeze Columns. The column will be freezed. 


e 0 0< 


Practical 4 


a. Create a table named 'Instructor' (Id, Name, City, Phone) 

“1^ m “ k Pr0P “ ty t0 Fh °"' ““ s “ « "nmbers in ( + 092) 4 , 733474 
c. Add five records in the table, 

% / V—. M J 

Creating a Table 

1. Create a new database in MS Access, 

Double dick Create table in design view and create the following: 


,e'o° 


i 0 VS- v ' 


H Inviftjctor Table 
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3- Right dick Id field and select Primary Key from popup menu, 

4, Click Ctrl+S. A dialog box will appear. 

5. Type Instructor as table name and press OK. The table will be saved. 

b. Apply Input Mask Property to Phone Field 

1. Open the table in Design view- 
2* Select the Phone field. 

3. Click in white space following Input Mask under General properties* 




Gener al j Lookup | 

Field Size 

Format 

Inpot Mask 

Caption 

Def ault Value 


- " /. -v: 

12 

I Jd 


4. Click Build button . The Input Mask Wizard dialogue box will appear. 

5. Select Phone Number input mask from the list and click Next to proceed. 

be 


Which iruut prwsfc 'iiwudw* ben* nu dSn Ui kn*> 

; .... ... v. . 
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to dwioa the imut noshttf. efcEkthe Edit List button, 
li#utK*JL- CM* Look 


bocul iecij-ity Kiunfra 
T V Cc^r 
EXtATdcan 
Password 
L arci Tana 


*?Jl t* 71 SQ 
63ZI5 


Try Hi j““ 



i ... n^~i 

fc, Type (+099) 09 *•••99 in Input Mask text box and select - from Placeholder drop 
down list. 


Input Mask Wizard 


Qd ym wart to charm* the irt** 


Input Mmk * 4 amtf Ptiww Nu u*m 


MMi. 






& 

Input Mtek: J(+Q 99 ) 09 00009 ? f" 

k] £ ‘ 

What placeboldtr character doyou want the field to dtapky? 
Placeholders mtt replaced as you enter data into the fldd. 
r character: P 3 


smffisMBm 


•MWi 

Wmm$. 






WiWM§.. 
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o^ s 


7. Click Next t# proceed.* 

t. Select With the symbols in the mask, like this: radio button and press Next >. 


How.do. you wart' to store 
& |WKh Eho wfnixSiri the waSCite tihte; 

t+ 847 ) «4 % 5 ?S 7 ' .' ” ‘ 

Without the symbols In the mask, ike this: 
4636633037 



9. Click Finish. 

c. Addins Recards 

1. Open a table in Datasheet View of table and add the following records: 
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a 

‘ndnictor : 

Tabte 


HVFiOl 


Jd 

j nwrrw 

"p“ 

City f ±\ 



1 All 

FSO 

? jut* j 



7 Asarl 

LHP 

{m2) 42 Q7USDQ [ 



3. Urnaf 

LHP 

i^2] 42 mm 



4=U?*if 

FSO 

{■mi)*' fc/uyou 

* 


S HamTft 

n 

'lhr 

iVooraa 

Pj» 

card. wN 

if 
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12.9 Sorting 

The process of arranging data or records in a sequence is known as sorting. The data 
can be sorted in two ways: 

1- Ascending Sort 

Ascending sort is a sorting technique in which the smallest data is placed at first 
position and the targesL data Ls placed at last position. 

2. Descending Sort 

Descending sort is a sorting technique in which the largest data is placed at first 
position and the smallest data is placed at last position. 

12.9.1 Sorting in MS Access 

The records in a table can be sorted in Datasheet view in two way 


1. Sorting using Menu 


5© 


to © 0 


QpV© 

The following procedure is used to sort the records using menu: 

1. Open the table in Datasheet view. 

2. Select the field according to which data will be sorted. 

3. Select Records > Sort. It will display a submenu. 

4. Choose Sort Ascending or Sort Descending. 

The records will be sorted according to the selected option. 

2. Sorting using Toolbar 

The following procedure is used to sort the records using toolbar: 

L Open the table in Datasheet view. 

2. Select the field according to which data will be sorted. 

3. Select Sort Ascending $ 1 or Sort Descending kon on the toolbar. 

4. The records will be sorted according to the selected option, 

12.10 Finding & Replacing Data 

Access provides facility to find the required data easily. The following procedure is 
used for finding data: 


1. 

2 . 

3. 


Open the table in datasheet view. 
Place the cursor in a field to find data. 




Che lose Find from Edit menu. 


"rFrF 


— q 

■“f 


—L 

■-—-—-- 
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Enter the data to find in Find What textbox. 

Select any option from Match list box. It is used to match the entered with whole 
field, any part of field or start of field. 

Click Find Next button. If the data entered in Find What textbox is found in the field, 
the cursor will move to that record. If the data is not found, a message will appear 
showing that the data is not found* 

Replacing data 

MS Access provides facility to find and replace data easily. Replacing data consists of 
two steps: 

1. Finding the data that matches the search string 

2. Replacing the matched data with the given replace string 
The following procedure is used for replacing data: 

3. Open the table in datasheet view. 

4. Place the cursor in a field to find data. 

5* Choose Replace from Edit menu. 



6. Enter the daLa to find in Find What textbox. 

7. Select any option from Match list box. It is used to match the entered with whole 
field, any part of field or start of field. 

8. Enter the data to replace in Replace With textbox. 

9. Click Find Next button. If the data entered in Find What textbox is found in the field, 
the cursor will move to that record. 

10. Click on the Replace button to replace the search string. OR dick on Replace All 
button to replace all matching data in the table. 





12.10.1 Options in Find and Replace Dialog Box 




to© 0 


The Find and Replace dialog box is used Lo find and replace data in tables. It searches 
data using different criteria given by user. Different options of the dialog box are as follows: 

* Find What: This textbox is used to enter the data that is to be searched. The user can 
enter any text including alphabetic, numbers and special characters. 

Look In: This list box is used to specify the area in which search will be performed* It 
contains the selected field name and table name. II the user selects the held name, 
seamh is done in the selected field only. If the user selects table name, search is done 


in the whole field- 

* Match: The Match list box is used Lo specify the way the given data will be matched 
with the values in the field. It provides three options: 

o Whole Field: It is used to find only those fields that exactly match the search 
string. 

Any Part of Field: It is used to find fields that contain search string in any 
part of the field. If user enters 12 in Find What box, it will match any string 


like 1234, 121,512. 


o 
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Start of field; This option is used to find the fields that begin with the search 
string. The search string 12 will match 1234, 124,12 but not 312. 

■ Search: It is used to specify the direction of search. It provides following options: 

o Up: If this option is used, the search starts from the current record and 
moves to Lhe beginning of the table. 

o Down: If this option is used, the search starts from the current record and 
moves to the end of the table. 

o All: If this option is used, the search is performed on all records from the 
beginning to the end of table. 

• Match Case: This option is used to specify case sensitivity of search. If it is selected, 
search is case sensitive. If the checkbox is not selected, tire search is case insensitive. 

12.11 Filter 

A filter is used to extract the records that match a set of criteria. Fitters are used with 
opened tables* 


12.11.1 Types of Filters 

Different types of fillers are as follows: 


1. Filter by Selection ^ 
The filter by selection 1 


soYS.^ 




i feature is used to filter records that contain identical data values 
in a given field. For example, it can filter alt records that have a value "Usman" in name field. 
The following procedure is used to apply Filter by Selection: 

i Place the cursor in the field according to which the filter is to be applied. 

2. Click Fitter by Selection button on toolbar OR select Records > Filter > Filter By 
Selection from the menu bar. 

The following example displays the records of Student table. The filter is applied on 
City field. It displays the records with lhe value "Lahore" in City field. 


■ 

sntrfpnts: lablc 


»!□] x| 


SludentiO ] First Name 

| Last Name \ 

f Citf 

jf 

4G6 Abdullah 

Ashfaq 

h Lahore 

_ 

709 Waqar 

Sheikh 

10 LdhurB 

♦ 

0 


0 

1 RKwdt ilLJ! i > j»j 

[ill of 2 (FHtered) 
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2. Filter by Form 

The Filter by Form is useful if the table is large and it is difficult for the user to find the 
record that contains the value according to which the filter is to be applied. This method 
creates a blank version of the table with drop-down menus. Each field contains the values 
found in the records of that field. 

The following procedure is used to apply Filter by Form: 

1 ■ Click the field to enter the filter criteria under default Look for tab of Filter by Form 
window. 

Click Or tab at the bottom of window to specify an alternate criteria if recurds may 
contain one of two specified values* 

Select another criteria from drop-down menu. More Or labs will appear after one 
criteria is set to add more alternate criteria for the fiJter. 

Click Apply Filter button ^ on toolbar afler selecting all criteria to filter. 


2 . 


3. 


4. 
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The following methods can be used where the drop-down menu appears instead of 


Filter by Form 

Format 

Explanation 

Like "’•Street" 

Selects all records that end with 'Street" 

<="G" 

Selects all records that begin with the letters A through G 

>1/1700 

Selects all dates since ! /1 /00 

o 0 

Selects all records not equal to zero 






Practical 5 


Perform the following task using the previous employee table 

a. Find record having name Raza & Replace it with Talha. 

Sort Department column in descending order. .. 

Filter record by ’Stock management department using Filter By Selection 
Remove the above applied filter 

Filter record by 'Sales manger' job using 'Filter By Form 
Remove 'Filter By Selection' 


b. 

c. 

d. 

e. 

f. 


Procedure 


a. Finding Record having Name Raza & Replace it with Talha 

1. Open a table in datasheet view. 

2. Select Edit > Replace. The Find and Replace dialog box will open. 

3. Type "Raza" in Find What box. 

4. Select Employees: Table from Look in list and Whole Field from Match list. 

5. Type "Talha" in Replace With text box. 


.e'o 0 




& 


f rnd and Heptace 



Rrtptar# [ 

* “7^ 1 - ’ ' 1 


jitw* 

B ! &*** \ 


k |lalhflj 


IflSKfc. 

_ 

•• jaiiploywE; T*l» 

j Whole F»Jd _rj 

pT~3 

r -F- ■ 

; . j 

jas=£j . 

*4l__ : 


6. Click Find Next button. The text Raza will be highlighted in Employees table. 



Record ±LOJf 


30-Mar- 

or Oct-siL 
13 -Jen-* . 
03-act-; 
10-Sep-^. 

2_L±ii£*T 


7. Click Replace button. "Raza" will be replaced with "Talha" in Employees table. 
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b. Sorting Department Column in Descending Order 

1- Place pointer anywhere in Department column. 

2. Click Records > Sort > Descending Sort. The data will be sorted according to 
Department column. 




! 3 Enptafraa i Infrlr 



. J Q^aftropf.rt. 

^Salary 

ZU-ii rt Date! Fi 3 

U s i f kts management 
fjfitock management 
Sjsaies 

_]$3E m 

iD0,finn 

50,000 

35,000 

15,000 

40,000 

13 Mar-03 J 
01 -Aug-02 

21 -Jul-DT 
G3-JuKI2 i. 

01 -Dt>r -00 ,( 

r.Ptwtj- . .id hImJ -f 5 


1. 


Place the cursor in Stock management field. 


I Employees: Table 
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30-Mar-74 Sates Manager Sales 
01 -Ocf-85 Inventory officer ^tock management 
13-Jan-83 Sales Officer Sales 
Q3-Qct-77 Controller Stock management 
01 -Oct-85 Sales Manager Stock management 


Salary 

40,000 

100,000 

15,000 

50,000 

35,000 

0 


ftfcortfi KM 


2 blMrf 5 


J 


±J 


2. 


Choose Filter and then Filter By Selection from Records menu. 


%&&& 1 lock ygrtim 

m 

r * i 

j§! By Form 

| Swt ► 

^ Filter By Seaton 


3- Data will be filtered according to Stock management. 


36 Emptojrect: T dbie 



mmm 


—-™-L _ ^ _ #>| ( . 

01 -uc^cS bules Manager £luck management 
n3-Oct-?7 Controller Stock management 
01 ^Oct-85 inventory officer Stock managerr-er L 

illjr 


Salary H 

35,Gc71 

50 , 01 . 

lOG.OC 



2, 


■ T.L» i !>*! >/ 

d. Remove the above applied Filter 

1. Select Remove Filter/Sort from Records menu. 
Filter will be removed. 

nrsssiT 

jgfriirift •■ I 
TjSales Manager ..-V: 

Inventor* officer- Sleek managermrir 
Sales Officer Sales 

^ontrpllyf 

« :ettHrd: i * j \ j 


4J 


4J^ 


40,000 

i oo„ ooo 

15,000 

50,000 

2i 


start Paf -3 
Oi-Dec-G~J 

13-Mar-u 
03-JfjJ-rj 
01 Aug-CH 


_ 'Stock management 

' * f H l>*| J 5 

e. Filter record by ‘Sales manger’ job using ‘Filter Bv Form’ 

1. Open table in Datasheet view. 

2. Choose Filler and then filter By Form from Records menu. 
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3 Click in 'Job Title' field, a drop down arrow will appear, 

4. Press drop down arrow and Select ^Sales Manager' from drop down list 


5, Click Apply Filter icon from Standard toolbar. 







6. Records will be Tillered according to Sales Manger, 



f. Remove ‘Filter By Selection’ 

1. Press Remove Filter icon from Standard toolbar to remove the filter. 
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Relationships in MS Access 


Chapter Overview 


13.1 Relationship 

13.1.1 Types of Relationships 

13.1.2 Cascade Update Related Fields 

13.1.3 Cascade Delete Related Records 

13.1.4 Use a Lookup Field for Referential Integrity 
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13.2 Query 

13.3 Creating Query with Simple Query Wizard 

13.4 Creating a Query in Design View 

13.5 Creating Query from Multiple Tables in Design View 

13.6 Wild Cards 

13.6.1 Criteria in a query 

13.7 Adding a Calculated Field to a Query 

13.7.1 Expression Syntax 

13.8 Expression Builder 

13-9 Creating a Parameter Query 

13.10 Creating a Query to Summarize Data 

13.11 Action Query 

13.11.1 Make-Table Query 

13.11.2 Append and Delete Query 

13.11.3 Creating an Update Query 







Practical 
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3.1 Relationship 

A relationship is a logical connection between diflerent tables. A relations!'n is 
established on the basis of interaction among these tables. The relationship is establishes by 
connecting one or more fields of two tables. The fields used to connect two tables normally 
have same name, data type and size. 7 

13.1.1 Types of Relationships 

Different types of relationships are as follows: 

1. One-to-One Relationship 

One-to-one relationship exists between two tables when: 

* For each record in first table, there is only one record in the second table. 

• For each record in second table, there is only one record in the first table. 

An example of one-to-one relationship is as follows: 


ye'o 0 ' 




.9 




Primary Key 


One-to-one r el ations hip 


1 EmpID 

Name 

fain Lne 

Sab iv 

01 

Ah 

01/04/3002 

13000 

02 

Ahmad 

02/04/2004 

11000 

03 

Na deem 1 

10/05/2006 

8000 


Primary Key 

. 


•V 




Employ** Table 


I EippID 

Loan 


«._1 

500000 

5 


1QOQOO 

5 

03 

50000 

2 


Loan T able 


The above example has two tables Employee and Loan. The Employee table contains 
tine data of employees and Loan table contains data about loans. Both tables contains EmpID 
:eld as primary key Each employee can borrow loan once so the tables are joined with one- 
o-one relationship. It means that for each record in Employee table, there is only one record 
in Loan table and vice versa. Each EmpID occurs once in both tables. 

2. One-to-Many Relationship 

One-to-many relationship exists between two tables when: 

For each record in first table, there arc one or more records in the second table. 

For each record in second table, there Ls only one record in the first table. 


>e 9 ° 


,oV- s 


An example of one-to-many relationship is as follows: 

VJ 


Primary K*y 


Ortp-hn-matty rdatioitahip 



. 





& 


Ali 


2 

Ahmad 

3 

Nad«m 




Lahore 


Peshawar 


Student Table 


1 

English 

52 

1 

Math 

77 

1 

Computer 

64 

2 

English 

58 

2 

Math 

69 

2 

Computer 

49 

3 

English 

82 

3 

Mai h 

93 

3 

Computer 

86 


M arks TabI# 
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The above example has two tables Student and Marks. The Student table contains data 
of the students and its primary key field is RollNo. The Subject table contains the marks of 
the studenis in different subjects and its primary key consists of two fields RollNo and 
Subject, The RollNo field also works as foreign key in Marks table. Both tables are joined 
with one-to-many relationship. It means that for each record in Student table, there can be 
one or more records in Subject table. There are more records in Subject table against one 
record in Student table because one student studies many subjects. 


3. Many-to-Many Relationship 

Many-to-many relationship exists between two tables when: 

• For each record in first table, there are one or more records in the second table. 

• For each record in second table, there are one or more records in the first table. 
Many-to-many relationship is more complex than other types of relationships. It is a 

collection of two one-to-many relationships. The following steps are performed to create a 
many-to-many relationship: 

1. Create the two tables to be connected using many-to-many relationships. 

2. Create a third table known as junction table. 

3. Insert the primary fields of two tables in the junction table and create a composite 
primary key that consists of both fields in junction table. 

4. Create one-to-many relationship of both tables with junction table. 

Many-to-many relationship will be established between both tables after completing 

the above steps. An example of many-to-many relationship is as follows: 


Primary Key 


Composite Primary Key 


One-to-many reiaticms hip 


AttiillD 

Name 

1 

junaid Jams he d 

2 

Najarci She fa z 

3 

Hadeeqa Kiani 


Artist Uble 


Primary Key 


One to-many relattonsHp 

;-1 


*tID Alb uml D 


Artist Albuiti table 


1 

10 

2 

20 

3 

30 

1 

20 

2 

10 


Album] D 

Title 

RtlDatc ! 

10 

llmeed 

05/07/04 

20 

Roshni 

01/02/05 

~i*o 

lasba 

10/00/08 


Album table 


The above example has three tables. The Artist table contains data of different artists 
and its primary key is ArtistID. The Album table contains data of different albums. One artist 
may work in many albums and one album may contain songs of different artists. Many-to- 
many relationship should be established between these tables. A junction tabic Artist Album 
is created for this purpose. It consists of the primary fields oi Artist table and Alubum table. 
The junction table is connected, with both tables using one-to-many relationship. 


Practical 1 


a. Create a new blank database with file name student 

b. Create two tables; one with the name 
Sid Master ( RegNo, Name, Address) 

And other with the name 

StdDetail ( RegNo, Subject, Marks) 

c. Insert at least three records in each table. 

d. Create relationship between these tables. 
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3. 

4. 

5. 

6 . 


a. Creating a Blank Database 

Click Start > Programs > Microsoft Access to start MS Access. 

Select Blank Access Database option. 

Click OK. A dialog box will appear to input database name. 

Type Student in File Name box. 

Select My Documents folder to save the database. 

Click Cicate. A new database will be created and the Database window will appear 

b. Creating a Table 
Creating StdMaster Table 

1. C reate table in design view. 

2. Select RegNo as Primary key. 

3. Save the tabic as StdMaster. 

Creating StdDetail Table 

Create table in design view. 


3 StdMastei.: Table 



Reid Name 

j Data Type 

M 

RegNo 

Name 

Address 

Number 

Text 

Text 


1. 

2 . 

3. 


Select RegNo and Subject as Primary Key. 
Save the table as StdDetail. 
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a. Inserting at least three records in each table. 
Adding Records to StdMaster 

T Switch to Datasheet view of table and enter the data 

,oYS^ 


i StdDetaiJ: Tabic 

- • 


Fidd Name 

Data Type 


RegNo 

Number 


Subject 

Text t 

H 

Marks 

Number 


RegNo 

Name 

Address 

96-AC-1940 

Abdullah 

Faisalabad 

96-AG-1989 

Nadeem 

Lahore 

96-AG-1991 

FAIQ 

Peshawar 




& 


Adding Records to StdDetail 

1 - Switch to Datasheet view of table and enter the data. 




Creating Relationship 

0V>~ • Select Rclationsh 


RegNo 

Subject 

Marks 

96-AC-1940 

English 

52 

96-AC-1940 

Math 

77 

96-AG-1940 

Computer 

64 

96-AG-1989 

English 

58 

96-AG-1989 

Math 

69 

96-AG-1989 

Computer 

49 

96-AC-1991 

English 

82 

96-AG-1991 

Math 

98 

96-AG-1991 

Computer 

86 


between Tables 







nships from Tools menu. The following dialog box will appear; 


Show Tatte 


„ 


Tables | Queries j Both 


Add 


Jess 


Select StdMaster table and click Add button 
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• Select StdDetail table and click Add button. 


• S 

0^3 ' 


lick Close button to close dialog box. Relationships window will appear as follows: 


“ Retal ion si up 3 


mmm 





_ 

— 1 


t 

Marks 


Clk h or RegNo in StdMaster table, drag it on RegNo in StdDetail table and release 
the mi oi 1 \ dialog box will appear as follows: 



l4fe/qiw V : 

TabteyLfunry; 



keghin 





— JO Pi 




iO^ S 


•V 




r ••• !;vv : ..- : 

F V.i< i. c- i b'./.'-rSV- 


Ke4ottw\#*> ty**' one To-Many 


T J i 


|\kS '9 
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e'o 0 • Select "Enforce Referential Integrity" checkbox and dick Create button. Roth tables 

will be joined by one-to-many relationship as follows: 



13.1.2 Cascade Update Related Fields 

The Cascade Update Related Field means that if the value of primary key field of any 
record is changed in parent table, MS Access automatically updates the corresponding values 
to the new value in all related records. For example, if the record of RollNo 3 is updated in 
the Student table, all related records of RollNo 3 arc updated automatically in Result table. 
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13.1.3 Cascade Delete Related Records 

The Cascade Delete Related Field means that if a record is deleted from the Parent 
table, MS Access automatically deletes all corresponding records in lire child tables. For 
example, if the record of RollNo 3 is deleted from Student table, all related records of RollNo 
3 are deleted automatically. 

Note: both options overcome Referential Integrity and should be used with care. 


13.1.4 Use a Lookup Field for Referential Integrity 

Lookup fields make data entry much easier. A lookup field is typically used in a 
foreign kev field to display a "pick-list" ot valid entries from the parent table. You can also 
use lookup fields in non-key fields to assist user entry. For example, you may create a lookup 
field to help the user select the name of a country or job title. 
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lookup list is displayed in a drop-down list box (or combo boxj on forms and 

-Sts. Values for the lookup field can be stored in another table or query or stored as 

rt of the field definition by typing entries into the list. 

Create the following tables in Access: 



Practical 2 


a. 


DEPT ( DeptNo, Dname, Luc) 


EMP ( Empld, EmpName, Job, Sal, DeptNoJ 


b. Insert four records in Dept table. 
cAdd Lookup to Deptno field of EMP table 


Procedure 


a. Create Dept table (DeptNo, Dname, Loc) 

1- Create a table in design view. 

2. Select DeptNo as Primary Key. 

3, Save the table as Dept . 


i Dept: Table 

HI3EJ 

Fieid frame ] DataTvoe 1 De 5 nr*iftti 

jNDeptfto 

Number "j 

_] Dname 

Text -* 

Hl« 

Text i 


n *1 




Create 'Emp’ table (Empld, EmpName, Job, Sal, DeptNo) 

1. Create a table in design view. 

2. Select Empld as Primary Key. 

3. Save the table as Emp. 

b. Add Records to Dept Table 

1. Switch to Datasheet View of table & enter data for four records: 



c. Add Lookup field to Dept no in EMP Table 

1. Open Emp table in Design View, 

2. Select Deptno field and choose Lookup Wizard from Data Type column. Lookup 

Wizard is started. r 





Ln'rpNcjrrn 

■Job 

Sal 

DeptNo 


~1 


text 

Text 

Text 


Te*t 
Memo 
Number 

Oar*/ I trine 

Currency 
Auto Number 
Yes/No 
OLE Object 
Hyi 


& 


oO^ 


.9 




' ‘ -hoose the raclio button saying I want the lookup column to look up the values in a 
table or query and press Next >. 
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T:,:-; lizard * Innkup column, displays a list Of 

yvni carr fsom. How do you want yuuf louhup cobnra* bo gar 

T) ' fovdbe*? 


1 , <? i-virit the fcookup cdui i h i to look up the wahJe .1 Ira ai tatiio or 

rjuety. . __ ' .. . Jr r .— 


f" 1 1 ^rHi ^ype m rhi? vaiura that 1 vwk. 

4. Selecl Dept table as data source for the lookup & click Next >. 


Lookup Wiiaid 



. v J/blr-S. DilUftei :.C E 3 -**' 


e'o 0 


l 0 V 5 


5 From the Available Fields: list, select Deptno and dick the select button 
S 6- Press Next > button to proceed. 


Luokiv WuEHd 


Which tods tuMtw tt* vab* y*J want tfrcbjad hi yqur bo-w 
crJunn; The tods yw* *H#Ct twrarne cobwwm ywrbcktp 
ccfcmft 


“T 


Available S 


Sstaclwi Fierist 




7. Click-and-drag the right edge of column to adjust column size to best fit and press 
Next >. 


Lookup Wizard 


Hum ml* WJld wu Wor ff* cobnns ri your tafe* ecknn? 


T d adjust U it witfihi of a qskrivt, driti« g kt rdgft 8 # th* wtdth yeu war*, or xtodjte- 
1 mvje ul L ,tr ttiunnf 1 heading to * ho ‘fee* fa 


0 y 5 > - 9 ^ 
eO°° 



B. Lookup Wizard displays final dialogue box, prompting for a label for the field. 



1 u 


What label vmid you 1 * your total* colun-f ? 


Thtw? are all the a eyw.* the wtord n«ds no create ymt bwup 
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11. Click Yes* 

12. The Lookup is created and a relationship is defined between tire two tables. 

13. Switch to Datasheet View to see the Lookup column. 




13.2 Query 

Query is a statement that extracts specific information from database. A query is 
created by specifying fields to display from a table or another query. It can also specify 
criteria on one or more fields for extracting data. 


Uses of Query 

A query can be used for the following purposes: 

• Extract records according to the specified criteria. 

• Choose the fields to display in lire result, 

■ Sort the records in a specific order. 

• Calculate fields and summarize data. 


13.3 Creating Query with Simple Query Wizard 


The Query Wizard in MS Access helps the user to create a select query easily. Il 
consists of simple steps to create query. The following procedure is used to create a select 
query using query wizard; 

1. Click Create query by using wizard icon in dalabase window to staTt query wizard. 






2. Select the fields to be included in the query from Lhe first window by selecting the 
table from Tables/Queries menu. 

3. Select the fields by clicking > button to move the field from Available Fields list to 
Selected Fields OR click double arrow button » to move all of the fields to Selected 


Fields. 

4. Select another table or query to choose from more fields and repeat the process of 
moving them to Selected Fields box. 
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5, 

6 . 


Practical 3 
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■ ' J '"' ■ 'AVs 

Click Next > when all of the fields have been selected. 

Hntcr the name for Lhe query and click Finish. 



a. 


Crcale a table called Workshop Registration. 

jDj x 


Ffdd Nam^ 


ReyKF ration ID 

Workshop 


!. 

T 

..■ > LastName 

3 rteoartmentNamc 


Data T ype 


Ai ttoNt-iriber 
Text 
Text 
Text 
Text 


li 


b. 

c. 


Ii\serf fen records in the table. 

Create a query that shows First Name, Last Name and Workshop for workshop 
participants* 1 


Procedure 


a. Creating a Table 

1. Create a new database in MS Access. 

2. Double click Create tabic in design view and create the following: 


e 


to 0 




t 

T 


EE? 


F~e-ltJ Nome 


mat mm 


ftajistratioriD 

Workshop 


Dflfa Typg 




LastW^nne 

[■/eo^rtmentNairte 


AutoAlumbei 
Text 

Fext 
Text 
Text 


I 





d 


3. Right dick Registration^ field and selecl Primary Key from popup menu. 

4. Click Ctrl+S. A dialog box will appear. 

Type Workshop Registration as table name and press OK. The table will be saved. 

b. Adding Records 

1. Switch to Datasheet View of table and add the following records: 

_. _ t m xi 

„ First Nam e Name j Depi Name j 


I Wor kshop Regiitrdtktrt; |{iti^, 


,oC^' 

c. Creating a Query 



1 Arenas 

2 Access 
•3 Access 

4 Excel 
£j Ejinnl 

G Excel 
/ PnwBrpomt 

5 Powerpomt 
y Wnrrf 

ID Word 
toMurnbf r“i 




Ccortumics 
Psychology 
Psychology 
Fducatton 
Education 
Education 
1 SAT 
I SAT 
. F M 
FM 


11 f >■ l»<»U' to 


1. 


2 . 


3. 


4 . 


Click on Queries under Object in the 
Database window 
Click New button on Database window 
toolbar. New Query dialog box will appear, 
Select Simple Query Wizard and dick OK, 
The Simple Query Wizard will appear. 
Selecl Tables/Quories list. A list of available 
tables and queries will appear. 



JJZl 


Fhas -wizard * sdett 

r*jff*Y From the fields yon 

pick 


Cr ?53cab Qjtjry WwarH 
Ftfid Cnjpfc.^05 Query Wast'd 
hind Unft'wtched Ql tnry WlSyd 




. ■ 
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6. Use the single right arrow from Available Fields list box to add First Name, Last 
Name and Workshop Registration fields in the query. 



7, 

8 . 


Select Next, 

Type a name for the query. The name appears in what title do you want for your 
query? text box. 



Simple' 


9. Select Finish, r 




Record: Jj 


1’he query will run and display the following records: 



First Name 1 Las* Name j Workshop 

£ 

Usman 

Kbalid 

Khalil 

Access 

Access 


Ijavad 

Ali 

Access 


Usman 

Mahmood 

Cxcel 


Abdullah 

' AN 

Excel 


Vasin 

Anjurn 

Excel 


Anjum 

Mariner 

PowerPoint 


Sarah 

AH. 

Pawerpomt 


Amjad 

Ali 

Word 


Jamil 

Hamsd 

Word 
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13.4 Creating a Query in Design View 

A query can be created in Design view. This option provides flexibility in designing a 
seled query. It is used to add criteria to select records and sort the resulting KecordSet. 

A design grid is used to set up the query in Design view. The field list of the table to 
be used in the query appears in the top pane of Design view'. The user adds the fields to be 
used in the query to the design grid in the bottom pane of Design view along with any sort 
orders or criteria for selecting records. The procedure for creating simple query is as follows- 

1. Open the database. 

2. Click on Queries button in main database window. 

3. Double dick Create query in design view. Select Query window will appear IL will 
contain another dialog box Show Table as follows: 

Situs 

a 







oVS 


4. Select the table for extracting data. 

5. Click Add button. 


\7 1 




Click Close button. The Select Query window will appear. It contains the selected 
table m the upper part. The bottom part contains different options for creating query. 





7. Select any field from field list box to include it in the query in the bottom of window. 


je 


to°° N 


8 . 

9. 



Add all other fields that are to be included in the query. 
Select the sorting order from Sort list box. 




& 


Ascending 
Descending 
(not sorted) 


10. Give any condition in Criteria field if required. 

11. Click on save button M on toolbar to save the query. OR select File > Save. The 
bave As dialog box will appear. 
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Type the name of query. 


vVS 




13. Click OK. The query will be saved. 

14. Select Run from Query menu to execute the query and view its result. 

13.5 Creating Query from Multiple Tables in Design View 

The procedure to extract data from multiple tables is as follows: 

1. Open the database. 

2* Click on Queries button in main database window. 

3, Double click Create query in design view. Select Query window will appear. It will 
contain another dialog box Show Table as follows: 

4, Select the first table for extracting data. 

5* Click Add button. 

6. .Select the second table. 

7. Click Add button. 

8. Click Close button. The Select Query window will appear. It contains the selected 
table in the upper part. The bottom part contains different options for creating query. 


& 


to 0 


oVS 


•V 


>Y> 



9. 


In the bottom part of the window, select any field from Field list box to include it in 
the query. Field list box will contain the fields both tables. 


>e'o° 


10 , 

u. 

12 . 

,o*S 


qi-« hH&nlh-c ^ 

Students. RoRNo 
Students, IStame 
Students, Gar, s 
Phones, * 

Phones, RolINo 
' Phones.Phone 

Add all other fields that are to be included in the query. 
Select the sorting order from Sort list box. 

Give any condition in Criteria field if required. 



- '. 

JASSO ■" _ — _■ -■ ■_ X 

. ..... 


held; 

M 

Phone 

+- 


Table: 

Students 

Phones 

V 


Sort; 

AsceridLnq 




Show: 

a 

s 



Criteria: 





or; 


r tss?.t * 

W 



iLJ_ 

?r ic# * * - a- > . it- It: V. 

• • ... 




\ 


13. 

14, 

15, 

16. 


To save the query, click on save button on toolbar. OR select Save from File menu. 
The Save As dialog box will appear. 

Type the name of query. 

Click OK. The query will be saved. 

Select Run from Query menu to execute the query and view its result. 
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a. Create a table called Workshop Registration. 



b. Insert ten records in the table. 

c. Create a query in Design view that shows First Name, Last Name and Workshop for 
workshop participants. 


Procedure 


a. Creating a Table 

1- Create a new database in MS Access. 

2. Double click Create table in design view and create the following: 


5© 


to° 


©VS 


& 


! WorkshopiftegBtratioh 


« ' -ini 



Right dick Registration!D field and select Primary Key from popup menu. 

Click Ctrl+S, A dialog box will appear. 

Type Workshop Registration as table name and press OK. Tire table will be saved. 

b. Adding Records 

1. Switch to Datasheet View of table and add the following records: 


3. 

4. 

5. 


1 Woit>(,un Rtfyisu^tkin : . 


e’o 0 


c_ Cl 



CAutoNumber) 

Ftacord: I 4 i 


1 Acceet ....Adrian 

2 Access Usman 

3 Access JavetJ 

A EkcqI Uernan 

5 FifceJ Abdullah 

6 Excel Yastn 

.. .7 Powerpuinl Artjum 

0 Powerpoint Sara It 

!? Word Arryad 

ID Wnrd Jamil 


b na 


Khalirl 

khalid 

All . 

Mshmood 

All 

Aryurn 

Monroor 

Ai 

Ali_ 

Hamid 




fct anomies 
Psychology 
Psychnlogy 
Education 
Education 
Education 
JSAT 
I SAT 
FM 
FM 


_t I m i> *| or 0 . 


c. Creating a Query 



1. Click New button on Database window toolbar New Query dialog box opens. 





iflew itMry wfe-out 

JSnq a vflzard. 


.z_7v 


■aipti- rhjt-v 

CrosFtab Querv wtrvrt 
Firxl > (fed** cy™ y wizard 
Frd Unmatched Qucii|i wusoi 




Cgird | 
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2. Select Design View. Design View is selected and a description of Design view 
appears in the left panel of the New Query dialog box, 

3. Select OK. The New Query dialog box closes. Design view appears, and the Show 
Table dialog box opens, 

4. Select a table and add it to the query. Double Click Workshop Registration, 



5. Select Close to close the Show Table dialog box. The Show Table dialog box closes. 



6. Select the first field you want to add to the query Select the First Name field, 

7. Drag the field to the desired column in the Field row in the design grid. A small box 
indicating the position of the field moves as you drag and then the field and Lable 
names appear in the design grid. 

8- Add oilier fields to query as desired. Add Last Name and Workshop to the query. 


aa“ Query); 


>eX> 0 ' 


oVS- 


0 





d 


■ 

Wm*'’ " 


Sfc';' V.: sSgggi 


Reid; 

FlrsPhimr 

LastNanw 

L- 


Tatter 

Wttk$heo RKistr^ 

Workshop Rsntsfr.at , 

! 

St 


Sptti 





Show; 

E 

a 

*"0 


Crawria.: 

or; 

'. -n$ i ■ 

<L.j ' 


* 

r 


9. Click the Save button®]. The Save As dialog box opens with insertion point in Query 
Name text box. 

10. Type a name for the query. The name appears in the Query Maine text box. 

11. Select OK.The Save As dialog box closes and the query is saved. 


13.6 Wild Cards 


Wildcard is a special symbol that is used in queries to search data 
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Some wildcards used for specifying criteria arc as follows: 

This wildcard represents any number of characters. For example "A*" indicates any text 
that starts with "A". It will search "ALT, "ABDULLAH” etc. "’A*" will search any text that 
contains "A" such as "ALT, "FAISAL" and "SEEMA" etc. 

? 

This wildcard represents any single character. For example "A??" indicates any text 
that starts with "A" followed by any two characters. It will search "ALI", "AIM" but no! 
’AHSAN" or "AM". 

# 

This wildcard represents any single digit. For example 1## indicates any value that 
starts with 1 followed by any two digits. It will search 100, 123, and 156 but not 200, 1000 or 
11 etc. 

13.6.1 Criteria in a query 

A condition used to limit the number of rows extracted from database is called criteria. 
If a query contains any criteria, it retrieves only those records that match with the specified 
criteria. Criteria may be specified to extract the records of only those students who got more 
than 700 marks. Similarly, criteria can be used in a query if the user wants to view only those 
students who live in Faisalabad etc. 

Specifying Criteria 


Criteria are specified with the help of wild cards. Wildcards are special symbols that 
are used to extract particular records from the database. 


Operator 

Meaning 

Example 

= 

Equals 

- rrsERiES" 

>,< 

Greater Than, Less Than 

>15, >#23-Jun-2002# 

>= 

Greater Than or Equal To 

>= “Gilmore'' 

<= 

Less Than or Equal To 

<=10 

<exprl > AND <expr2> 

Both expressions in the selected field 
must be true 

>5 AND <25 

<exprl> OR <expr2> 

Either expression in the selected field 
must be true 

="lmran" OR =”Tariq" 

NOT <expr> 

The inverse of the expression (usually 
used with AND, OR) 

="Imran" AND NOT 

-"ImranSaeed" 

NULL or NOT NLJLL 

include (or exclude) blank fields 

Is Null 

Is Not Null 

IN (<exprl>, <expr2> / .,„) 

include values that match one of the 
items in the list 

IN ("UK", "US", "jP") 

IN (1,4, 8,16) 

BETWEEN<exprl> AND 
<exjpr2> 

nclude values between <exprl> and 
<cxpr2>, inclusive 

BETWEEN #1-MAR-2003# 
AND #31-MAR-2003# 
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Adding Criteria for a Field 



ry 


•V 


— 


Select the Criteria: row for the appropriate field 
Type in the criteria by which you wish to filter I 

Adding Criteria for Multiple Fields 

You can add criteria for several fields on the Criteria: row - all of the criteria will have 
to be true for a record to be displayed in the query result. 

You can add criteria to one or more of the Or: rows below the Criteria: row to create 
multiple sets of alternative criteria for the same field. 


Practical 5 


a. Create a table Employee with the following structure (EmpNo as primary key): 

FieldNamc Datatype 

EmpNo Number 

EmpName Text 

job Text 

Salary Number 

b. Add given records in tabic: 


,e'o°' 






EmpNo 

EmpName 

Job 

Salary 

I 

Ali 

CLERK 

2000 

2 

Jamil 

MANAGER 

8000 

3 

Jamal 

CLERK 

2500 

4 

Tasleem 

ANALYST 

10000 

5 

Imran 

ANALYST 

8000 


c. Create query in design view to find information about the employee whose EmpNo 
is 4. 

d. Create query in design view to find information about all those employee(s) not 
having EmpNo 3. 

e. Create query to find information about employee whose name begin with "Ja". 


Procedure 


a. Creating a Table 

1. Create a new database in MS Access. 

2. Double click Create table in design view and create the following: 


>e'o° 


oYS* 



— 


pnppJU' 

Number 

EmpName 

Text 

Job 

Text 

Salary 

Number 




3. Right click EmpNo field and select Primary Key from popup menu. 

4. Click Ctrl+S. A dialog box \vill appear. 

5. Type Employee as table name and press OK. The table will be saved. 

b. Adding Records 

1. Switch to Datasheet View of table and add the following records: 
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e'o 0 






M Employee: Table 


«r-m 

u 

EmpNo 

EmpNsme j: : Job j Salary. M 


2 Jamil 


> 

Record: M 


3; J gved 
XTaslesm 

5- Imran 

^. 


MANAGER 

CLERK 

ANALYST 


2,000 
6,000-J 

2,61X1 % • 
10 000 


ANALYST 80J3U0 ,f 

*r 


L*t of 5 jJ_j 


c. Creating a Query to Find Information about Employee whose EmplSlo is 4 

1. Select Queries option in Objects list of Database window and double dick Create 
query in Design view. 

sm i a i m 



e 


too 


oV^ 


2. Add Employee table to the Query window from Show Table dialog box. 


fli 1 Qu*ff2 ; Select Query DEFIES 




fH 


Empfio 

EmpWflme 

Job 

bfthry 


v V " 
& £ 






Bk- 

3. Choose all the fields of table in the query. 

4. Type 4 in Criteria expression of EmpNo field. 


mi 

Table; 

^fti 

GR^ 

I Of; 


EmpNo 

Erngflame 

s - —- 

baiary 

Employee 

Employee 

Employee 

J 




-=t 

0 

-- 

a 

0 

a ■■ ' 


5- Switch to Datasheet View of query to see the result. 


aa 11 QuciyS = Select Query 


EmpNo 


_ 


A Tasleem 
01 


ANALYST 



e'o 0 ' 


d. Creating a Query to Find Information about all those Employees not having 
Empno 3 

1. Double dick Create query in Design view and add Employee table to Query 

window. y 

2. Choose all the fields of table in the query. 

3- Type <>3 in Criteria box under EmpNo field. 


«eid:. 

Tibi*:: 

Sort: 




EjnpMn 


Employee 


j- 


EmpNamg 




2T 


Tnb 


Fmpldyeg 


■Satarv 
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e. Creating Query to Find Information of all those 
Begin with “Ja" 


Employees whose name 


2. - ssxxarw -1 Empioyco iabie to the window ' 

3. Type Like "Ja*" in Criteria box under EmpName field. 




latte; 

Sort! 

mn 

Criteria: 


En^pNo 

EmpName 

Job 

Sdary _2j 

Employee 

Employee 

Employee 

Employee J 

s 

a~ 

i.bzi 

B ~ 

0 - 


B> 


4. Switch to Datasheet View of query to see the result. 


mth 


2 Jamil 

3 Jansal 


Practical 6 



_ 

tmmtp 

CLFffK 


b. 


Create a table called Client as follows: 

Fieldname Data type 

Salesman No Text 

Name Text 

Number 

Clt X Text 


e'oo 1 


,oV' S 


c. 

d. 


j Salesman No 

Name 

Sale 

City 

$001 

A si am 

5000 

FSD 

SG02 

All 

2000 

FSD 

5003 

Ejaz 

3000 

LHR 

S004 

N adeem 

~7000 

LHR 

snos 

Naeem 

9000 

KHI 


r T ::: ' ' Vlew t0 dl splay the entire salesmen who are located in F 

sssssr vlew 10 find ° u ‘ ,he —” «•» ^ <" a 


Procedure 


a. Creating a Client Table 

T Create a table in design view. 

2. Select SalesmanNo as Primary Key 










































































308 


IT Series => A Fundamental Study nf Database Management Systems 






HekifJame 

Data Type' 

Description 



SalesmanMo 

Text 

Identifier tic* majinljer 

□ 


Mame 

Text 

Nsme 



Sale 

Numbei 1 

Income 



City 

Text 

Residence 



3, Save the table as Client. 

b. Adding Records 

4, Switch to Datasheet View of table and enter the following records: 



SalesmanNo 

Name 

Sale 

City jl 


STifl 

As! am 

5UUU FSD 



S002 

Ati 

2Q0Q FSD 



S003 

Epi 

30QQ LHR 



S0Q4 

Ngdeem 

7000 LHR 



SODS 

Naeem 

2000 KH1 

T 3 




voV 


n i ') r r > i>»i of & 

c. Creating a Query to Display Alt Salesmen located in FSD 

L Double click Create query in Design view from Queries tab in Database window. 


2 . 

3* 

4. 

5. 

6 . 


Add Client from Show Table dialog box. 

Click Close button to close the dialog box. 

Click in first cell of Field. 

Choose SalesmanNo from drop down arrow on right of celk 
Choose Ascending from Sort option and select Show checkbox. 



7, Select Name in second Field and check the Show box. 

8. Uncheck Show box in third Field named City and type FSD n in Criteria box. 


oVs 




Uutfiyl . Setecl 


" 

§1% 
ijasc 

•* i 


' r * ;r..dw'^ 

MK * ■ 




N^iBi 

sale 


£ 




□ 


Tab!*; 

Sort i 
Smwi- 
Criteria; 

" '"VC 


rBC 


IX 


XL 


u_ 


X 


jS 


9. Switch to Datasheet View of query to see the result, 
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iC^I 




si 9 

Query 1 •; Select Query fflUME&l 


SalesmanhJo . 

Name jtl 

► 

^ 00 ! 

Aslam — 3 

. 

S 002 : 

Aii T j 

] Record] 14 ! 4 [ j 

i ±h. 



■s 


d. Creating a Query to find out the Salesman who Stays in a City whose 
Second Letter is *H* 

1- Create another query as above. 

Z Type Like "?H*" instead of "FSD" in Criteria under City field. 


Tabte; 

:5orti 

Show 

Ofteriar 

uit 


5 


Name 

City 

■* 

Ctoni 

c$em 




" ^ 

PI 

U 

~~ o 

Lite 

_ _ _1_ 

.- aT 


3. Switch to Datasheet View of query to see the result. 

Salesmans | Name 




S004 

soos 


Ejaz 

Nsdeem 

Naeem 



oV- 9 ^ 


& 


ex>°; 

13.7 Adding a Calculated Field to a Query 

Some fields are calculated instead of storing in a table. For example, if a field Date of 
Birth field exists in a table then Age field is not required. Tine age can be calculated bv mine 

d' il j i -1 _ t ^ , ...... . . J n 


Tliis Expression 

Displays 

[UnitPriee] * [Quantity] 

The results of the multiplication of these two 

fields 

[OrderDate] 4 28 

The value of the OrderDate field plus four weeks 
(28 days) 

[FirstName] + [Middle Initial] + [LastName] 

I he full name from three fields that contain 
name information 

[TotalScore] / [NdOfQuestionsJ 

The average score per question 


13.7.1 Expression Syntax 


aW 


s-v 


* 


5 ® 


The following format is used to create a calculated expression to display in a query: 
FieldNnme: < expre$sion> 



Example 

ItemValuc: JUnitPrice] * [Quantity] 

The field name should be enclosed with square brackets [ J. Il is compulsory if lire field 
contains spaces. MS Access shows a syntax error if brackets are not used. If a field name 
occurs twice in the data source then the user must identify the object that contains it. 

[Table]. [Field] 
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b© 
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Writing an Expression 

The simplest method of adding a calculated field to a query is to type the expression m 
the Field: cell of the query builder. 

• Display the query in design view. 

• Click Field: cell into which you will type the expression and type the expression 

• Press or move off the field. 


A name fa the 

co^eul^ed 
tottawed by 


T m* Md 

names 

ersotosed t>y 0 


5 © 


to© 




•V 





If you have made a mistake in the structure of the calculated field, Access will report a 
syntax error. For example: 


MlLfdsaft Arirpss 




lIBBi 


■3> 


The expression you entered has ait invdfid . (Jut) nr 1 nprrntnr r*r invalid parentheses. 

Yuu nidy have entered on invalid identifier or tyfwd parentheses fdknwitf the Null constartt. 

! 


a 


e ^ 0 




Syntax error dialogue box 

• Edit Lhe expression until it r>asses the syntax checking 

• Make sure that you spell the held names correctly 

Editing an Expression 

• Select the field that contains the expression. You will find that Lhe entire field is 
selected, and you cannot edit the Held without first deleting the contents. 

Press to enable editing of the expression. OR 

■»0°* “: : - 


Press 4- to zoom into a complex expression 


13.8 Expression Builder 


e© 


A simple expression can be typed quickly and easily. The more complex expressic ^ 
are hard to create and edit in such a small area. A simple typing mistake can be hard to fir .. 
MS Access provides an Expression Builder that provides facility to create and edit complex 
expressions using a visual tool. I he following method is used to enter a calculated field using 
Expression Builder: 


Select a blank field 


Click Build t_1 on Standard toolbar. Expression Builder dialog box w r ill appear: 
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>e'o° 




|Bq>re$£fon Suifafcr 


, .. 

-...... 




M*1 

OK \ 


e'o 


^ Cancel j 

Undo ] 

+ - / »><<>} And Or Wot like I { >| sgfe j Help ( 

1+1 Tahbs 
(+3 Queries 
Si Forms 
1+3 Reports 
E±3 Functfons 
CD Constants 
CD Operators 
Cl Common Expressions 


The dialog box is divided in three sections. The top section is used to build expression. 
The middle section has a row of buttons to access all standard expression operators quickly. 

ae bottom section contains three list boxes that provide various values to be selected and 
pasted in the top textbox. The left list box contains the groupings of available objects or 
lime turns. If a group folder is marked with a plus symbol E±) it contains subfolders. 

• Double-click a group folder © to expand the list of available subfolders 

• Double-click an expanded group folder & to collapse it again 

Click a bottom level folder Q to display its contents in lire other two list boxes 

it the user selects a folder containing objects from the database, a list of objects and the 

properties of that object will appear. A list of all built-in functions appears if the user opens 
runctions folder. 


* 

J 



I - Pl tbfrrrrtitf'j 
GO 3uerlec 
(±J Forms 

£=] Functions 


i4rr-ays 


jCtstiYArswi 
pdlflUass 
|C alir Iirne 
Mm-LE 
Dunlin Aggre 
Em* ttsndinr 

Fi: di -j 1 

I'Sei iw-al 


■ CO Un»VW vifli nygr; 


Ahs(number) 


- The “ nlre text bo * displays a list of function groups. It is used to find the require 
unchon The user can select appropriate function or value and then move it in the textbox a 
Ihe top of the dialog box. 


• Click Paste to include the selected function or value in the expression 

• Optionally, type in the text box to edit the expression 

Note: Paste uses the selected value from the right-hand list box. 

• When the expression is complete, dick OK 
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Built-in Functions for Calculated Field 

The table below lists some useful functions: 


Expressions 


\\J 


e 


to 0 


1 


Example 

Result 

String Functions 

MID 

MID(" A BCDEFG", 4,2) 

’DE" 

LEFT 

LEFT(" ABCDEFG", 3) 

■ABC" 

RIGHT 

R1GHTC A BCDEFG", 5) 

CDEFG" 

LCASE 

LCASEf" Hello") 

■hello" 

UCASE 

UCASEfHello") 

’HELLO" 

Number Functions 

INT 

1NT( 13.85) 

13 

SIN, COS, TAN 

TAN(38) 

p .310309660994801 

LOG 

[LOG (38) 

3.63758615973 

ABS 

ABS(-15) 

15 

SOR 

SQR(64) 

8 

Dalc/Time Functions 

NOW 

NOW() 

Returns the current date and time 

DATEDIFF 

DATEDIFF("yyyy", 
IDateOfBirth], NOW()) 

Calculates the age in years of an 
employee from their birth date and 
today (NOW()) 

DATEFAKT 

DATEPARTCm", NOW{)) 

Gives the current number of the 

month - for example, if you arc in 

July the function returns 7 

DATEADD 

DATEADDfq", 3, NOWQ) 

Returns the date three quarters (or 9 
months) from today 


Practical 7 


a. * ^Create a table Employee with the following fields (EmpNo as primary key): 

Filed Datatype 


e'o 0 




b. 

c. 


Procedure 


EmpNo Number 

Empname Text 

Salary Number 

Bonus Number 

Insert fiye records in table. 

Create a query to display calculated field of lotal salary using expression builder: 
Totalsalary = salary + bonus. 

Create a report using autoreport. 


a. Creating a Employee Table 

1. Create a table in design view. 

2. Select Empno as primary key. 











































































313 


Chapter 13 => Relationships in MS Access 




•v 


I Eisplajwe: Table 


EM; 


1 inrupno 

Empname 
Satary 


Fldd Name 


D^dType 1."BSrYptforb ; j* 


|_Bonus 

3. Save the table as Employee. 

b. Adding Records 


Number 

Text 

Number 

Nuirrber 


jd 


1. Switch to Datasheet View of table and enter the following records: 


ffi Employer - Tahlrc 



P 

empng | j 

Salary \ 

Bonus 1 


1 All 

3000G 

2000 ■ 


7 Hasan 

1GOOP 

3000 


7H Usmart 

12000 

1000 

l 

4 LJzair 

boon 

101X1 

lZ 

5 Usama 

7500 

2000 

\T 

0 

0 

■a 

iFetwJ; i < 11 5 • > of 


iHil , T - 


c. Creating a Query 

L Double dick Create query in Design view from Queries lab in Database window. 

2. Add Employee tabic to Query window. 

3. Choose Empname and Salary fields in the query. 

4. Right click Salary field and select Build from pop up menu. The Expression Builder 
will appear. 

5. Type Salary+Bonus In the text box and dick OK, 


Httpt&Ation Buildet 


salat'y+Bonus 


Cancel 


Undo 


\ =a> > < Afld Or Not Libe | ( ) j | Help 


6, Type Total salary in place of ExprI. The query will appear as follows: 


FietrJi 
Table i 


Empname 

Total salary: \ Solarvl+fBorms! t 1 

q 

Employee 


- H 


7. Switch to Datasheet View to see the results. 



li 1 Query3 : Select Query RIUE3 


Empname 

Total salary- ^ 

± 

Mi 

12000 


Hasan 

iHLMJ 


: Usman 

13000- — 


lUzair 

7000 

H' 

Usama 

9500! ■ 

, M 

1 Record: H| * ] j 

1 > 1 H IH 


13.9 Creating a Parameter Query 

A parameter query displays a dialog box when it is executed. It gets some information 
from the user as parameter. These queries are used as basis for creating forms and reports. 
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Wildcards in Parameters 

The user can use LIKE wildcard * to create partial parameters that will work on part of 
the associated field. The following query will display the fields where the beginning of the 
field matches the given parameter; 

LIKE [Name begins with] & ”* M 

The following query will return fields where the parameter is contained in the field: 
LIKE [Name contains] & 

13.10 Creating a Query to Summarize Data 

A simple select query displays one row for every record selected by the query- The 
user can also produce summary queries to display one row for every change in data for the 
fields to be summarized. Two types of field are required for a summary query: 

Group by Field(s) 

It is the field or fields by which the data is grouped. Suppose the user needs a query to 
show the number of customers located in different countries. The Group By field in query 
will be Country. The query results will display one line for each country. The grouping field 
does not need to be a validated field such as a foreign key field. However, the field must 
contain duplicate information by which the query result is grouped. The user will get one 
summarized value based on aJJ records selected by query if no grouping fields are included. 
Aggregate Fields 

These are the fields that provide the values to calculate. The aggregate field in the 
above example is CustomerNamc. Tire C OUNT function in the query groups the data by 
country, [t counts the records with a non-blank CustomerName appeared in each group. 

Aggregate Functions 


The following aggregate expressions are available when creating summary queries: 


Expression 

Result 

SUM 

A total of the numeric values from the selected field 

AVG 

An average of the numeric values from the selected field 

MIN 

The minimum value from the selected numeric or text field 

MAX 

The minimum value from the selected numeric or text field 

COUNT 

A count of the non-NULL entries in the selected field. 

If you want to count ail of the records returned by a query use COUNT(*) 

STDEV 

Standard deviation of the numeric values from the selected field 

VAR 

V a nance of the numeric values from the selected field 

FIRST 

The first record returned by the query, according to the query SORT order 

LAST 

The last record returned by the query, according to the query SORT order 

EXPRESSION 

Returns a value calculated using more than one summary function 

WHERE 

Allows you to supply additional criteria to filter the expression. 


These functions only work with Number, Date/Time, and Currency and AutoNumber 
data types. Count function work with most data types. The user can also use calculated field 
as aggregate field. Suppose a calculated field is created to show OrderValue, A summary 
quety can be created to show total value of orders from different customers. The group by 
field will be CustomerName and aggregate field will be OrderValue. 
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The SUM function will be used to add the total of orders for each customer. In this 
case, the user must enter EXPRESSION as aggregate function. The user can group results by 
more than one field by adding another Group By totals held to query. The order of grouping 
depends on the order of Group By fields in query. 


Practical 8 


a. 


b. 

c. 


Create the following tables in Access: 

Employee ( Bmpld , EmpName, job, Sal, DeptNo) 
Department (De ptNo , Dname, Loc) 

Develop relationship between both the tables. 
Insert the following records in Department table: 


DeptNo 

Dname 

Loc 

10 

Accounting 

Faisalabad 

20 

Research 

Karachi 

30 

Sales 

Multan 

40 

Operations 

Lahore 


d. Insert the following records in Employee table: 


e'o 0 ' 




EmpNo 

EmpName 

Job 

Sal 

DeptNo 

1 

Salman 

Clerk 

800 

20 

2 

All 

Salesman 

1200 

30 

3 

Wahid 

Salesman 

1250 

30 

4 

Jamil 

Manager 

2975 

20 

5 

Mahmood 

Salesman 

1230 

30 

6 

Bilal 

Manager 

3000 

30 

7 

Amar 

Manager 

2800 

10 

a 

Saleem 

.Analyst 

5000 

20 

9 

Ahmed 

Clerk 

500 

20 

10 

Tauseef 

Salesman 

1000 

30 


e. 

f. 

g- 

h. 


Write a query to display the number of people with same job. 

Write a query to display the minimum salary for each job type. 

WriLe query to display all departments which have more than 3 employees 
Write a query to display the minimum .salary earned by clerk. 

WriLe a query to calculate the average salary of ail employees. 

Write a query to list the employee names and salary increased by 15%. 

_ woQ'^ 

a. Creating a Employee Table 

1. Create the following table in design view. 


)■ 


Procedure 


gg Employee : I <rf»l« 


I ****** | • fijteTypg I . 

Number 

Text 
Text 
Text 
Number 





2, Select Empld as Primary Key, 

3. Save the table as Employee, 


zi 
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Creating a Department Table 

1. Create the following table in design view. 


1 D epaitment; T abla 




Field Waffle 

1 Data Type 

Descriptor} 1 * j 

T> 

DeptNo 

Number 

"i 


Urwnft 

Text 

-uj 

_ 

Loc 

Text 

_ ,. .i.-Vy 


2. Select DeptNo as Primary Key, 

3. Save the tabic as Department 

b. Developing Relationship between Table 

1. Click Tools > Relationship. A dialog box will appear. 

2. Select both tables one by one and click Add button, 

3. Click Close to dose the dialog box. 

4. Click on DeptNo in Department tabic, drag it on 
DeptNo in Employee table and release l he mouse. 

A dialog box will appear. 

5. Select Enforce Referential Integrity checkbox and click Create button. Both tables 
will be joined by one-to-may relationship as follows. 

6. Save the changes and close Relationship window. 

c. Adding Records in Department Table 

1. Open Department table in Datasheet View and add the following records. 


n 



■■■ i i 


DeptNo 

Dnams 

: 1. Loc 


+ 

10 Accounting 

TRD 



20 Research 

"m 

□ 


30 Rales 

Multan 

±_ 


40 Operations 

0 

LHR 

■ V W ' * ff.bwmriiiim. W9& vSx ; a* 

: H 3 g 1 H 

-i * m>+u~ i 


Nation shift* 


KBIlil 

/ 

ttSeFI i'T i v wm 

Fuq jIi J 

Em pN an it 
job 

Set 

DfiptPJrv 

DqntNn 

Drumo 

Loc 



d. Adding records in Employee Table 

1. Open Employee table ill Datasheet View and add the following records. 



1-lfflBBaffliaHI— 



nnnj2 

b 


EmpW | Emjtfhma 

! Jnh 

Sal 

DeplMo ] 

* 


* Salman 

CterH 

Q0C‘ 



—— 

2 Ali 

Salesmsr 

1200 

30 j 


3 wahrd 

Salesman 

tShST. 

3G 



4 Jamil 

Manager 

2*75 

2C 



G Mahmoud 

Salesman 

1230 

30 



( fi BN 

Manager 

3D0C 

3} 



1 Arnar 

Msnsger 

2000 

to 



•3 Saieem 

Analyst 

5000 

2D 



9 Ahmed 

Clerk 

son : r 

20 



10 Tauseef 

Salesman 

10JU 

30 



11 Jamal 

Clerk 

m 

X 


J 

Re 

12 FahaeCi Analyst 

m*M 1? rj 32 

45GG 

30 

d 


e. Write a query to display the number of people with the same Job 

1. Select Create query in Design view from Queries tab in Database window. 

2. Add Employee table to the Query window. 
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3. Choose Job tk EmpName fields in the query. 

3. Now to display summary criteria, from the Query Design toolbar, dick Totals 

4. An additional Total: row is added to the query grid. 

3. Click die Total: row for the EmpName field and select Count function. 

6. To rename EmpName column in query, place the pointer on left of EmpName & then 
type Total Employees followed by colon. 


Table 

totals 

Sort: 

Show: 

Criteria: 


Job 

Total Employees: EmpName 

. 

Employee 

Employee 


1 Group By 

Count! 





0 

0 





7. Now switch to Datasheet view of query to see the results. 


gjp Query 1 : Select Query 


Analyst 


Job 


Total Employees 


Clerk 

Manager 

Salesman 


= jd'jJ T 


,» I M C : 1 of 4 


f. Write a query to display the minimum salary for each job type 

L Select Create query in Design view from Queries tab in Database window. 
2. Add Employee table to Query window. 







is* min salary lor job : Select Query 



wssss..,. 

3. Choose Job & Sal fields in the query. 

4. Now to display summary criteria, from the Query Design toolbar, click Totals 

5. An additional Total: row is added to the query grid. 
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6 , 

7, 


Click the Total: row for the Sa/ field and select Min function. 

To rename Stf/ column in query, place Hie pointer on left of Sal & then type Min 
Salary followed by colon. 


f :'/tf 1 r"-'"'- 

Field; 

Table: 
total; 

Sort: 

Show: 

Criteria: 

8. Now switch to Datasheet view of query to see the results. 


ljp min salary for job: Select... HEE3 


Job 

Minimum Salary: Sal 


Employee 

Employee 

I 

Group By 

Mini *1 

y 




0 

s 



] 




Job Minimum Salary 


Analyst 


Clerk 

Manager 

Salesman 


4500 

5D0 

2800 

1000 


| Record: l< j « 1 f 



1 i in 1 ■■ i O 


g. Write query to display all departments which have more than 3 employees 

1. Select Create query in Design view from Queries tab in Database window. 

Add Employee table to the Query window. 


2 . 


taP more than 3 employees . Select tjuery 



Ujj 

3. Choose DeptNn & EmpName fields in the query. 


4. 

5. 

6 . 

7. 

8 . 


m 


Now to display summary criteria, from tire Query Design toolbar, click Totals 
An additional Total: row is added to the query grid. 

Click the Total: row for the EmpName field and select Count function, 
in Criteria box of EmpNttme field type >3, 

To rename EmpName column in query, place the pointer on left of EmpName & then 
type Number of employees followed by colon. 





DftptNo 

~ --- 

Mtirto of employees: EmpName 

±: 

Tabte: 

Employee 

Employee 

Ik ••• 

wn 

Group By 

Count 

1 

Sort; 





0 

a 


otmi 

>3[ 

- i 

or: 

m 


r—’ ill | 
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h. Creating a Query to Display the Minimum Salary Earned by Clerk 

1 Double click Create query in Design view from Queries Lab in Database window. 

2. Add Employee table to Query window. 

3. Choose Job and Sal fields in the query. 

4. Type Like "Clerk" in Criteria box of Job field. 


5. Click Totals 


> .e'Q° 


from Query Design toolbar to display summary criteria. A Total: 
row will be added to the query grid. 

Click Total: row for Sal field and select Min function. 

Type Min salary: before Sal to rename Sal column in query 

©VS 


6 . 

7. 





8. Switch to Datasheet view of query to see the results. 


£■ win salary of clerk : Sefec... WM& E3 



9. Save Lhe query and close it. 

i. Creating a Query to Display the Average Salary of all Employees 

I 1 1 n~i h I l-i Ira n I hi - I m . I ■ ■ 11 n ■ ■ 


iff 


>X> 0C 5 


Double click Create query in Design view from Queries tab in Database window. 
Add Employee table to Queiy window. 

Choose Sal field in Lhe query. 

( bek Totals S. from Query Design toolbar to display summary criteria. A Total- 
row will be added to the query grid. 

Click Total: row for Sal field and select Avg function. 

Type Average salary: before Sat to rename Sal column in query. 


.. Field; 

Average Salary: Sat 

a 

Table: 

Empbyee 

: i 

Stall 

ftyq) 

■M 


Sort i 



Show; 

0 

n 

Crfi&ia! 


---—— 


7. Switch to Datasheet view of query to see the results. 
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b£1 Average salary ... HI 

mm 

Average Salary 

k: £ 

OB20':C n::;3di!3.:3333 ll 


' • 

•“1 

Record: 14 j j 1 

1 jl 


j. Creating a Query to List the Employee Names and Salary Increased by 15% 

1 . Double dick Create query in Design view from Queries tab in Database window. 
AJd Employee table to Query window. 

Select EmpName and Sal fields in the query. 

Place pointer in Sal field and type *1.15 on right. 

Type Increased salary: before Sal*1.15 to rename Sal column in query. 


X 

3. 

4 . 

5 . 




I . 

Field: 

Emptae 

Increased Salary: utl 15 * 

A 

Tabte: 

Employes 

Employee 


Sort: 




mw- 

Bf 




6 , 


5© 


:o© 




Switch to Datasheet view of query to see the results 

m 




>& 0 ' 


13.11 Action Query 


An action query is used to make changes in specified records on an existing table. It is 
also used to create a new table. 1 here are four types of action queries: 

• Delete Query: It is used to delete a group of records from one or more tables. 

• Update Query: It is used to make changes to a group of records in one or more 

tables. 

Append Query: it is used to add a group of records from one or more tables to the 
end of one or more tables. 

Make Table Query: Tt is used to create a new table and copy selected records in it. 

13*11.1 Make-Table Query 

A make-table query creates new table from all or part of the data in one or more tables. 
This query is helpful for: 

• Making a backup copy of a table. 

• Creating a table to export to other Access databases. 

■ Creating a history table that contains old records. 


M 
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Practical 9 


Create a table called client 
Field Name Data Type 



ClientWo Number 

Name Text 

Address Text 

City Text 

Perform the following tasks: 

a) Add five records to the table. 

b} Use make-table query to create table Supplier from Client. Select all the clients whose 
name begin with U or A; rename ClientNo with SuppiierNo and Name with 
SupplierName. 

Procedure 

a. Create 'Client' and add records 

1. Create a table in design view. 

2. Select ClientNo as Primary Key. 

M r 


e0° 


,oVS 


j Oienl : f/ifole: 


Field Name 

i hjc 

CSentNo 

N L*ab*r 


Text 

Address 

Text 

:Ofy 

Text 





3. 

4, 


Save the table as Client. 

Switch to Datasheet View of table & enter data as mentioned. 


— 


isrdi h | * j f 


1 All 

12-K Madina ten hHE) 


2 Asad 

76-P GuEbeTy In LHR 


3 Umar 

45-B JE^bal town LHR 

Ip; 

4 1 lasan 

87 K tjfcjlberg KHf 


G Lteair 

C Defence LHR 

Jj 

5 

> of $ 

. iT 


b. Create Make table query 

1. Select Create query in Design view from Queries tab m Database 

2. Add Client table to the Query window. 


>e'P° 


,oV£ ^ 



3. Choose all Lhe lie Ids of table in the query. 

4. In Criteria expression ot Name Field type Ufa "A*". 

5. In OR option of Name Field type Like 
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6 . 

7. 

8. 


field! 

OentNc 

Name 

Add-eij 

atr 

— 1,1 "" m j- 

Tafcle: 

dent 

Off* 

Cknt 

Cfcrtt 

_ 

• ; ; M: 





B 

. 0 

a 

0 

Cffeefet 


lfe u A^ 





Lite tf"f 

iU 





Now chrose Make-Table Query option from Query Type tool* 
Make Tabic dialog box will appear. 

Type Supplies from Client in Table Name text box and press OK. 



jSuppNer from Ctentl 


9* Now press Run tool to action the query, 

ffl * y ^ ' v-:.’ - c - m 

5® £dlt tfew Insert gusty Idols Window Hefc 
10. A confirmation box will appear, press yes to paste records in newly formed tabic. 


£ 


Run 


M i ni ii soft Access p . p . 


You are about to paste <t ruw(s) into a new table. 

f\ 

4 Lfck YeSj, yrif use the Urnio COftYfcanid to revels* ti*ie ebsraei.. 

A?* you Jtira you want to L?eata a new table with the setectwJ * ecorrfc? 

—___ • 

S3 jt l 




11. Now open the Supplier from Client table to sec the results. 

12. Also rename the Client No & Name columns. 


fig? 


01 Supplier Iram Client : Table 


SpplierNo SepplierName | Address' 


Record- 


1 Ali 

2 Asad 

3 Umar 
5 Uzair 


City 


12-K Madina toy FSD 
76-P Gulberg to LHR 
45-R Iqbal town LHR 
5G-C Defence LHR 

J H I s rf of s 


Hi 




13.11.2 Append and Delete Query 


An append query adds a group of records from one or more tables to the end of one or 
more tables. The append queries are helpful for: 

• Appending fields based on criteria. For example, the user can append only the names 
and addresses of customers with outstanding orders. 

• Appending records when some of the fields in one fable do not exist in other table. 
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Delete Query 

A delete query deletes a record or group of records from one or more tables. The user 
cannot undo the action of deleting the record using a delete query. 


Practical 10 


Create a table called Student: 
Field Name Data Type 

Rollno Number 

Studentname Text 


Classname Text 

Perform the following tasks: 


a) Insert at-least five records In tabic. 


b) Use append-query to display Rollno, Studentname, Classname for MSCS class to a 
table named Student. 

^c^Us^Jelete query to delete all records having Classname MSCS, from Student table 

Create 'Student' table (Rollno, Studentname, Classname) 


1- Create a table in design view. 

2. Use the same fields as above mentioned* 

3. Save the table as Student. 

Insert records in table 


!in Student 



1. Switch to Datasheet View of table and enter data in all fields for five records: 



Student : Talile 

nlx| 


Rollno 

StUGfeiitname 

r Classname 



1. Imran 

MSCS 

. 


2 Hasan 

BSCS 



3 Umar 

MSCS 



4 Uzair 

MSCS 

z 


5 Usama 

BSCSf 



0 



Isaas* 

*i of S 


Creating Append query 

1. Select Create query in Design view from Queries tab in Database window. 

2. Add Student table to Query window. 



3. Choose all the fields of table in the query. 

4. Type "MSCS" in Criteria under Classname field. 
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rp*ki 

Rolbo 

Studentname. 

i^lassnamff 

* : 

Table: 

Student 

Student 

Student 

• 

Sort: 




jhDYJi 

a 

a 

0 

Criteria: 



Z^^MSCS" 



iiJ_ 







5. Now z>n the Standard toolbar choose Append Query option from Query Type tool. 
Append dialog box will appear, 

@ 4 * T Ail 

|jp| Select Query 
jpf Crosstab Qusry 
, * MaJvfi-Tsbte Query , , 

Update Query 
Append Qusi’y.- 


o^‘ 


6. Select Student from Table Name drop down list and press OK. 



Append Ta- 
T able ttarrve; 

& 9* rent Database ■ —— 

C'ftiwthw Database: 


(.artcei 


7. Now press Run tool to action the query. 

m * e m-miA * at m «n 


: ql! ^ 


1 ' " ' .A,- y | 'j v T 

Be Edit View Insert Query Tools Window Help 


° m >J S All 


Run 


8. A confirmation box will appear, press yes to append records in student table. 


| tiicrosoft Acer; is 



m 



* 



You ate about lu append 3 roirfeX 

Onttf you tfitkYes, you tsnt use th^ Ufidu Corr/nerdd to revest the 
Arw rug jute you fvant to append bte &slpfterf riwt?,' 


na» ji 


Ne 


9. Now open the Student table to see the results. Result of query will be appended lo 
Student table. 



- 




SR Student : Tohlo 

HPIE3 


RallriQ 

f Slutfeftinsm* 

| Classname* 



1 Imran 

MSCS 



2 Hasan 

BSCS 



3 Umar 

MSCS 



4 Uzair 

MSCS M 



6 Usama 

BSCS 



1 Imran 

MSCS 



3 Umar 

MSCS 



4 Uzair 

MSCS -j 

[ A@:ord: H j f j 

i i ji»u*j of e 


Use Delete query to delete all records having Classname MSCS 

1, Open the previously created Query in Design View. 

2. Click Query Type 


on Standard toolbar and select Delete Query from list. 
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+■! 

\ i % E 

m 

detect Query 

m 

Crosstab Query 

Ej ! 

Make-Table Query... 


Update Query 

*1 

Append Query.,. 


j#i Delete Query j 


3. The Sort and Append To lines are replaced by the Delete line on the query grid. 



-Inlx 

••• -- 


PM | H 

. 






Rc*4o 

StudenName 

Class 






Field; 

Table!.* 

Claes 


Table: 

Tablel 

Table! 


Delete; 

From 

Where 


Criteria: 

or: 


SIBESKII 

i *1 



4. 


Now to run the query, from the Standard toolbar, click Run 
box is displayed. 


Tire Delete message 


Microsoft Access 


E 


■ : ;\7 


You are about to delete 3 row(s) from the specified table. 


Once you click Yes, you can't use the Undo command to reverse tte changes. 
Are you sure you want to (te the detected records? 


"& . jl } 


mm ' 


5. Press Yes to apply the query. 

6. Switch to Datasheet View of Student table to see the effect of query. 


M Student : Table 


MHMufn 

“i 

Rollno 

Sludentname 

Classfiame^J 

T 

2 Hasan 

BSC'S 13 


5 Usama 

BSCS H 

j Record; H | j ] 

1 * | M ]>*| of 2 


13.11.3 Creating an Update Query 

An Update query is to change the values of data in an existing table ^ It saves time by 
updating a large number of records in a table at once, f or example, an update query can be 
used to increase the values in a Unit Price field by 10%. 




































































326 


TT Series => A Fundamental Study of Database Management Systems 


Practical 11 


Create a table called WorkshopList 


Field Name 

Workshopid 

Workshop 

Cost 


Data Type 

AutoN umber 

Text 

Number 


Perform the following tasks: 

a) Insert at-least five records in table. 

b) Create an Update Query to increase the cost of courses from 500 to 510. Open the 
Create Update Query in Design view. 


Procedure 


Create WorkshipList (workshopid, workshop, Cost) 

1. Create a table in design view. 

2. Use the same fields as above mentioned. 

3. Save the table as Student. 

Insert records in table 

4. Switch to Datasheet View of table & enter data in all fields for five records 



Workshop ID 


-in] xj 
Cost 


1 Access 

NJC 

2 EirceJ 

500 

3' Po warpaint 

500 

4 Word 

500 

(Auto Number) 

0 


1 ? ^ 


Create an Update Query to increase the cost of courses from 500 to 510 . 

1. Select Create query in Design view from Queries tab in Database window. 

2. Add workshop table table to the Query window. 


3. 

4. 



Choose workshop, cost fields in the cjuery* 

Select the Update To row under the desired field and type the expression required 
perform the update. Type [CostJ+10 into the Update To raw. 


Reid; 

Workshop 

Cost 

Table; 

WorkshoD List 

WorkshoDUst 

Update To: 


fCostj+iQ 

Criteria: 


IfB HI 



5, Run the query. fi A warning box appears stating (hat you cannot undo command, 


to 
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6. Select Yes. The Microsoft Access warning box closes, and Access runs the update 
query and updates the records in the table. 


Practical 12 


1. Create the table Branch with the following field. 


H Branch : Table 


T 


branchIMo 
Street 

n poitcode 


Ftetd rtorne 


1 | Description jA 


Text 

Text 

Text 

Text 



2. Insert the following records 


Eg Branch: T able 



ereri 


branchNo 

Street 

j city 

postcode 

£3 

± 

gjjig 

22 Deer R'd 

Lahore 

SW1 4EH 

—J 


□003 

16 Amir st 

Atak 

AH235U 



B004 

163 Main si 

Gujrarrwaia 

G11 9QX 



0X6 

32 Mensaar st 

Babawalpur 

BS99 1NZ 



6007 

66 Dr Road 

Lahore 

NW1Q6EU 

zl 


. .... 

[ Record: H j ±\ J 

i >jMk*lofS 




3. Create table Client with the following field. 


n 

5 ? U •,:. i, fl-jD|x| 


Fidd Name 

A DahrType1 

rVscnption j mA 



Text 



friarne 

Text 



I name 

, Text 



tdNo 

Text 

• mi ; 


prefType 

Text 



maxRent 

Text 

■ £) 


4. Insert the following records in client tabic. 




dbfitHu 

fudimj j toxmc 

r * 1. m< 

Tv no j max Re«t 

> 

S3 

Aslarri 

AS 

041 -70777 Hal 

aoo 


CR62 

Tahir 

Matimoiid 

0451-4443 Fla 

1000 


CR74 

Tina 

Muhammad 

"rji? *7778 House 

0000 ! 


CR T% 

Jamili 

Karim 

D41-B777 Fiat 

1C00 

if 

.. 

mr 

L| 

► j >'i>»j w - 


- samm 


5. Create a table PrivteOwner with the following field. 



6, Insert following Records in Private Owner. 


ownerNo 


frame ) Inamt 



C040 

Usman 

khaki 

± 

0046 

Imran 

Air 


C087 

s aim an 

yausaf 


C093 

Abdullah Ej si 

fterdr ,|,4„|-*„1 j 

1 ■ 

.» 1 *Ll!.*J ^ * 


address 


64 Wall st.Gujranwala. 

2 Fardous Atak AB2 7SX 
2 Park. Gujranwals G42 0431*454 

6 Asim it, Gujranwil G4 9QR 0431-6456 
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7. Create a table PropertyFnrRent with the following field. 


5HU 

piopetlyForRent : 

Table 

ntisio 

' 

Fteld Name 

Data Type 

Description j — j 



Text 

3J 


street 

Text 



rlhy 

Text 



.IJUbLWJLk* 

Text 



type 

1 ext 



rooms 

Number 



ret il 

Number 



OW*t'Nu 

iext 



staff NO 

Text 



hranNo 

Text 

33! 


8. Insert the following records in PrupertyForRent table. 



gggg* l S 



IfiPf 

3 77.,: _! □ 

X 


proirertyNb; 

«reei 

T" City 

[ postcode 

! w* T 

roornf 

rent i iiwmNu 

jsteftHo 

PbranNu 

“3 


PA14 

161 Mian st 

Atak- 

AR7 SRU 

House 

6 

6000 C046 

SAS 

8007 



PGlG 

51 Yaw si 

Gujranwala 

LAJ+301 

Flat 

4 

1000 COST 

SL41 

BOOS 



PG2 1 

19 Mansoor st Gujranwate 

G11 9QX 

Flat 

5 

loop CQ40 


BOOB 



PG36 

10 deer st 

Gujranwaia 

G32 4GX 

Fiat 

3; 

til] CQ93 

SG87 

m 1 



PG4 

17 abdul st 

Gujranwala 

G12 9AX 

House 

3 

6000 C067 

SG37 

8003 i 


> 

PL94 

3 st col 

Lahore 

m r J 

Fiat 

4 

800 C033 

SGI 4 

BOOB 

Zi 


6 J_ 

| M l**t Of 6 



! ,J ' * +% 






9, Create a table Registration with the folloiwng field. 


j Ri^gixlration ; Table 


Retd [terns 




Data Type 


S j. Ur dnNO 
Cl stdff Nf-i 
,_[ dafcejuinttf 


Text 
Text 
Text 

DdLe/TiniE 


D^rffihion - 


10. Insert the following records in Registration table. 


il 

mm 

amm 


ae I; 


cltejiiNo brim No j atom* 

| date Joined +| 

} 


EKJfH 

SG37 

1IJ04/2000 1 


CR62 

B007 

SA9 

GTAmOffl 


CR74 

0003 

&G37 

m 1/1099 


CR7B 

BO00 

SL41 

02J0173001 2 * 
J±if 

s 

cord: it] 

Lif t 

F l H |Mrfor 4 


11. Create a table Staff wilh the following field. 



12. Insert the following Records in Staff table. 



_ 

staffNo 

friame 

[ Inr^mu 

position 

! sex 

non 

| Salary t branNo j*] 


WMi 

Abdullah 

Ejaz 

Assistant 

M 

lO-Nov-60 

12000 BQD3 

- T „ u 

SG5 

Sultana 

Babar 

Manager 

F 

0-Juj>40 

24000 BUD3 —1 

. 

SL21 

Nazia 

khalil 

Manager 

f 

1 -oct-45 

30000; 8006 

_ 

SL212 

Hma 

Ahmad 

Supervisor 

F 

24 Mar fyi 

180D0 EO03 


3L41 

Fatima 

Luqmah 

Assistant 

F 

13-Jun-6S 

9000 BOOS ■ *] 

1 Record; J<g 1 j 

T v 1 id 

b*l & 5 
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13, Create a table Viewing with the following Held, 

i 



— 
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14. Insert the following Records 


| view inf} : T a tile 



HHE 


24/05/2001 too small 
28/04/2001 
26/05/2001 

14AJ5/2DG1 nu dinning rot 
20/04/2001 too remote 

i »I h*i "&■ s 



*-* • • 


toO° N 


.9 


$ 


Relationship of the above Relations 

Branch ( branchno , street, city, poslcode) 

Staff (staffNo , (Name, lname. Position, Sex, DOR, Salary, BranchNo) 

PropertyForRent ( PropertvNo, Street, city, postcode, type, rooms, rent, ownerNo, 
StaftNo, branchNo) 

Client ( ClientNo, fname, lname, telNo, PrefTvpe, MaxRenl) 

Private Owner ( ownerNo , (Name, lname, address, TelNo) 

Viewing (clientNo, oropertvNo, Viewdate, Comment) 

Registration ( ClientNo, branchNo, staffNo, dalejoined) 


Perform the following Queries 



• Retrieve the staff number, position, and salary for all members of staff working at 
branch office 13003. 
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m 


12* Q»gryi: Select Query 







Rekf: 

Table. 

5 oxt; 
Show; 
Criteria; 

or;- 


sidfFMo 

position 


brandiMu 

Staff 

[staff 

staff 

a dir 

--rn —1 




H T] 

0 

EL 

a 


=*BQ03" 


Retrieve the details of all flats in Gujranwala. 


>q£ 


ooT'- 


l^Qiip ryl : Select; Query 


fppf* 1 '• 


3 


[LlLI 


strftd. 
cty 

postcode ■* *■) 


g&C' -ri/; m*- „ 


1 


Field; 

Table: 

Snrtr 

Shew: 

; Criteria: 

I Of? 


prppertyfj& 


Proper tyf-ofRerr 

HI 


street 


P roper tyforRe nt _ 


aty 


Property Forfteni 




PropcrtyforRent 


s "O^anwidfl 0 -"Rat" 


□E 




PropertyForRent 


ih: 


Retrieve the details of all female members of staff who are older than 25 years old. 


Ijjp Query! : Select Query 


5© 


VsOO^ 





m 


Bek k 

Table? 
Sort: 
Shw; 
Criteria! 
or: 


staffNo 

fMame 

Fhlarne 

Aqt\ (DatdHDOBT/365 


A 


Staff 

Staff 

Staff 


Staff 

_SL 

s 

.0 

fJ) 

□ 

▼ 

>25 

“"F" 


• Retrieve full name and telephone of all clients who have viewed flats in Gujranwala. 
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• Retrieve the total number of properties, according to property tvpe. 




Create the following additional advanced QBE queries for sample tables 

(a) Create a parameter query that prompts for a property number and then displays the 
details of that property. 
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IHBg£f 


+ A 


■sFreet 

dty 

postcode A 

MJ 




Field: 

Table: 

Sort 

CribBrui 

Of 


propertyNo 

street 

dty l postcode 

type 

rooms 

rent 

ZZ3 

▼ ' 

n 

PropHtvForRent 

PropertyForftenfc 

PropertyF cfSent PropettyForfcsrt 

Pr opart yforRsri 

PjopeflyFnfRent 

PropertyForRent 



4 




i 

0 

0 1 0 

0 

0 

0 

[Ertcf property number } 


(b) Create a parameter query that prompts for first and last names of a member of staff 
and displays the details of the property that the member of staff is responsible for. 


-IS*] 


m 


y- $ 


staffPto 

f f Name 

| posit ion 



i 

roo tr& 

tent 

OWfierMo | 

staffNu 1 

bramchNo 


Field; 

Tablet 

Sort! 

Sfiowi 

CritBTkaj 

nrj 


fWflffTW 

iMame 

property No 

street 

dty 

iprrJTndc 

Staff 

Staff 

KropertyForRent 

PrupoftyForRent 

PrnpertyFnrR ftnr 

Property FbrRent 







□ 

□ 

0 . 

0 

a 

..H. 




>T 


(c) Use Find Unmatched query to identify those members of staff who are not assigned 
to manage property. 


ip Staff Without Matching 




E3SESS9 ,daJ*j 


■ 


* 



SfcrfFfclO 



FName 



iMame 


position 

zl 


~W 


mtimm ■ 
* 


rooms 

A 

rent 


ownerMo 


staffs 

-J 

branchNo 

zl 


Ir 1 


Field! 

Table: 

Sort: 

Sftw: 

Criteria; 






stafFMo ’ 

fName 

tatanre 

staffaio 


Staff 

Staff 

Staff 

PropertyForRent 







0 

a . 

a 

_Q_ 
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Use action queries to carry out the following tasks on the sample tables 

(a) Create a table PrapertyGujranwala from PropertyForRent table with PropertyNo, 
street, postcode and type fields of the original table and contains only the details of 
properties in Gujranwala. 
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(b) Remove all records ol property viewings Lhat do not have an entry in Comment field- 




(c) Update the salary of all members of staff, except Managers, by 12.5%. 


£5 Query2; Update Query 


C , ' V ! 


mm t ■ * 


JL. 

staffNo 


f Marne 

— 

1 Marne 


position 

'r [ 


iL 


1 


Jd“ 


,zl 


Field: 
Table: 
Update To: 
Criteria: 
on 


salary 

position 

Staff 

Staff 

[salary]*!, 125 



<>''Manager" 
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Chapter 14 



Forms and Reports 


Chapter Overview 


14.1 Form 

14.1.1 Types of Forms 

14.1.2 Creating Form using AutoForm 

14.1.3 Saving and Closing AutoForm 

14.1.4 Creating Form using Wizard 

14.1.5 Editing Records through Forms 

14.1.6 Adding New Record through Forms 

14.1.7 Form Creation in Desiqn View 

14.2 Subform 

14.2.1 Creating Form and Subform at Once 
.2.2 Creating Subform using Wizard 
,2.3 Creating Subform using drag-and-drop 




14.3.1 Uses of Reports 

14.3.2 Types of Reports 

14.3.3 Difference between Form and Report 

14.3.4 Creating Report with AutoReport 

14.3.5 Creating a Report Using Wizard 

14.3.6 Creating two-table Report 


. 14.4 Label Report 


Practical 
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14.1 Form 

A window that consists of visual components is called form. Forms arc used to interact 
with databases through graphical user interface. 

A form is constructed from a collection of individual design elements. These elements 
are called controls or control objects or toots. The common elements include buttons, check 
boxes, list boxes and radio buttons etc. Different elements are used for different purposes. A 
textbox is used to enter data and a label is used to display message to the user. 

Uses of Form 

Form is used to manipulate databases easily. It can be used to: 

* Add data in the database 

* Modify data in the database 

* Delete data from the database 

* Retrieve and view data from the database 

■ Search the required data from the database 

14.1.1 Types of Forms 

MS Access provides the following types of forms; 

1. Columnar Form 

Columnar form is used to display one record at a time. It displays textboxes and labels. 
The textboxes represents the fields of the table or query. The labels represent names of fields. 
Columnar form provides different buttons to navigate through different records at bottom. 

2. Tabular Form 

labular form is used to display many records at one time. It displays records as a 
table. Each row in this form displays one record of the table. The labels arc displayed on the 
top of each column. Tabular form provides different buttons to navigate through different 
records at the bottom. 

3. Datasheet Form 

Datasheet form is used to display many records at one time. It displays records in 
datasheet view of Access. Each row in this form displays one record of the table. The labels 
are displayed on the top of each column. Datasheet form provides different buttons to 
navigate through different records at the bottom. 

4. Justified Form 

Justified form is used to display one record at a time. The fields are justified according 
the form window. The labels are displayed on the top of each column. Justified form 
provides different buttons to navigate through different records at the bottom. 

14.1.2 Creating Form using AutoForm 

The simplest method of creating a form is Lo use AutoForm. To create an AutoForm, 
you simply select a data source, such as a table or query, and then select AutoForm. Access 
creates a simple form using all the fields in the data source laid out in a single column. 
Creating Form using AutoForm 

• Select the table for which you want to create the form 
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5 © 


toO° 


& 


Click AutoForm on Database toolbar. If AutoForm button is not displayed, click the 
arrow and select it from the drop-down menu). OR dick Insert > AutoForm. A form 
is created and opened in a new window. 

c<e 0V 


'iff 'Query 



'3 M^ro 
it Etodufe 
Gass Module 


& AutaRfipoit 


S3 Student 


JSSE3 




RoBN ° 

■ :: 

£__ 

Address {Madina Town 

Phone .1897778 


22/DI/1977 

► 1 qf 2 


14.1.3 Saving and Closing AutoForm 


AutoForm is not saved as a database object automatically. If the form is closed without 
saving it. Access will prompt to save before closing. 




Click Save 


on Database toolbar OR 


Click File > Save. The Save As dialogue box is 


• Change Form Name: if necessary and click OK, The form will be saved. 

■ Click Close icon on title bar to close the form. 


OR 

• Click File > Close. 

* Click Forms object 


m Fdrms 


to open or edit the form again 



14.1.4 Creating Form using Wizard 

The procedure to create form by using wizard is as follows: 


1. Open the database. 

2. Click on Forms button in Objects list. 

3. Double dick Create form by using wizard. The wizard will appear: 
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©VS 


& 




yi-iSj 

VTB l-u- P 1 'W-W J TT3I >1 If ■ * # . .Wf.WI • 

F 1 

/ ] } Vrti fijr. choose fro™ wore tKsn ao* ir.^b^ of query. 



”, 

Tabbs/Quaries 



. jldtole: btudent* 


. 

Available fiddj: 

- 4 

•*— 

PtvhK 

' Oasi 

» j 

■ ■*■!'.1 
C t 



w 

W=>;V 


i® 


ioo 0 ’'' 


4* Select any table from Tables/Queries list box. The fields of the selected table will 
appear in Available Fields box. 

5* Click on any field to include in the form. 

6. Click on -„„.L„„] button. The field will move Lo Selected Fields box. OR dick on I 
button to include all fields in the form. 

7. Click on Next button, 

8. Select any layout for the form. 

9. Click Next button, 

10. Select any style for the form. 

11. Click Next button. The following window will appear: 





WhJtf tfe oj rampant f« y w| fwnrf? 
|mv‘ 


..... 

— 

JSPllSii 


r .^ 

’ ;.■* 

^ ¥' jj'•¥ ■ M 'V rt• '■*'; 

Tfwt’s-aJ; ite inf renwaon the wizard ncedsto *ns*e your 
Form, .gj .. 

Du yw wflnt to even the fan* or rButfl?r Unr dpysign? 

^ Ihfi f$Kn tit M*Hrt 6T inter tfortniH&t',. 

12* Enter any title. 

13, Select Open the form to view or enter information radio button. 

14. Click Finish button. The form will appear as follows: 


S3 Student*^ 







* n> 
CL . V 

V ' 


jP wPjt 

5 Editing Records through Forms 

The following procedure is used to edit records through forms: 

Open the database. 

Click on Forms button in Object list. 

Double click the form to open. 

(Jo to the record Lo be edited In using navigation buttons at the bottom. 
Change the contents ol the fields. 

Close the form. The changes will be updated automatically. 
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14.1.6 Adding New Record through Forms 

The following procedure is used to add new records through forms: 

• Open die database. 

■ Click on Forms button in Object list. 

• Double click the form to open. 

• Click the New Record button it The fields of form will become empty 

• Enter new data in the fields, J 

Close the form. The data entered in fields will be saved automatically. 

Form Creation in Design View 

user to F d“h bL 7 reated 7 deSign VieW Usin S controls. This method allows the 

User to design the form according to his particular requirements. A toolbox is available in 

m V!ew 0131 P rov ' des different control such as textboxes and buttons etc. 

The following procedure is used to create a form in design view: 

1. Click New button on the form database window 

3 J!“I V 'Zr d , *T lable ” *° *» the wmi* associated. 

eCt V * eW > TooIbox from to V1 ™ Je floating toolbar with additional options. 


5® 


to 0 ' 


,0V5> 


•9 


ToolbP 




option group 
opbcm button 




Aa ab| 


0 P 


_ 

liOTTtSP Post Tpr 


Command 
unbound object frame 

5U b for m'sub report 




rectangle □ yt 


tot box 
loggie button 
efreeft box 
fe&t box 
^iTiager 

covnd object Trams 

tab con tool 

in© 

more control... 


windm^MS -\ r f ° rm b ' V Cdcking and dragging field names from Field List floating 

Double-click FielldT-T 3 ^ 7* 77"' ^ ValUK and Iabel for the fieId nam «- OR 
form ,, ? W,ndoW 5 title bar and drag all of the highlighted fields to the 

form to add controls for all of the fields in Field List neios to the 

0p 14.2 Subform ^ 
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The subforms can be created in three ways: 

• Creating a form and subform at once 

• Creating subform using Subform wizard 

• Creating subform using drag-and-drop method 

14.2.1 Creating Form and Subform at Once 


This method is used if no form has already been created. The main form and subform 
can be created automatically using the form wizard if: 

• Table relationships are set properly OR 

• A query involving multiple tables is selected. 

1 or example, a relationship can be set between a table that contains customer 
information and a table that contains customer orders. The orders for each customer can be 
displayed together using a main form and subform. 

The following procedure is used to create a subform within a form: 


11 double-click Create form by using wizard on database window. 

2. Select the first Lable or query from which the main form will display data from 
Tables/Queries menu. 

3. Select fields that should appear on form by highlighting the field names in Available 
Fields list on left and clicking single arrow > button OR click double arrows » to 
choose all of the fields. 

1 . Select another tabic or query from Tables/Querios drop-down menu and choose the 
fields that should appear on form. 

5. Click Next after seiecling all fields. 

’elect Form with subform(s) if the forms should appear on same page OR Linked 
forms if there are many controls on main form and a subform will not fit 
7. Click Next, 



8. Select a tabular or datasheet layout for the form and click Next 

9. Select a style for the form and click Next. 
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10, Enter the names for the main form and sub form. 

11. Click Finish to create the forms. New records can be added in both tables or queries 
at once by using the new combination form. 


From Wizard - > 



What tstbs do yi>j want for your forms? 
*=orm-. jfrmCustornerOrder 

5ubf wm: UfNriQrdwLiriB 


11? VC j 


That's ftt the irifo-matjort the wizard needs to create your 
form. 

Do you went to open the Form or modify the fornfe desire 


14.2.2 Creating Subform using Wizard 

If mam form or both forms already exist, subform wizard can be used to combine the 
forms* The following procedure is used to create a sub form using subform wizard: 

1. Open main form in Design View* 

j"X\ 

2. Make sure that Control Wizard button *' on the toolbox is pressed. 

3. Click Subform/Subreport icon ^ on toolbox and draw the outline of subform on 
main form. The Subform Wizard dialog box appears when mouse button is released. 

4. Select Use existing Tables and Queries if the subform has not been created vet. OR 
select the existing form that will become the sub form. 

5. Click Next. 

6. The next dialog window will display table relationships assumed by MS Access, 
Select one of these relationships or define different relationship. 

7. Click Next. 

3* Enter the name of subform and click Finish. 


14.2.3 Creating Subform using drag-and-drop 

This method is used to create subforms ii two forms already exist. The relationships of 
tables must have already been set. The following procedure is used to create subform using 
drag-and-drop method: 

1. Op cn m a in fo rm i n De sign View. 

2. Select Window > T lie Vertically to display database window and form side-bv-side. 



3. Drag form icon beside the name of subform on detail section of main form design. 
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14.3 Reports 

Reports are the output of a database application. The user can generate different types 
ot reports by manipulating the database. The information on Live reports is arranged in 
different styles. The information displayed on the report can be from one or multiple tables 
or queries. The reports may contain graphs and charts etc. 


1 he user cannot edit the data displayed on the reports. The user also cannot input data 
in reports. Tire reports are generated for printing purpose. They can also be displayed on 
screen and stored on the disk. 


14.3.1 Uses of Reports 

The reports are basically used for the following purposes: 

* Reports present the required information in formatted style. 


Reports provide flexibility to present the same data in different ways. 
Reports can display information with graphics and charts etc. 

Reports are very important in making important decisions. 

Reports can be used to improve the database application. 

Reports can display the result of a query, 

14.3,2 Types of Reports 

The standard types of reports in MS Access are as follows: 

1. Columnar Reports 


The columnar reports display the values of each field in each record of a table or query 
in one long column of text boxes. The labels indicate the name ot the field. The text box to the 
right of label provides the values. The columnar report spreads the information for a single 
record over many rows. 


2. Tabular Report 

The tabular reports provide a column for each field of the records in rows under 
column headeT. Additional pages are printed in sequence if columns do not fit on one page. 

1433 Difference between Form and Report 


Form and reporL are important part of a database application. These arc connected 
with one mure tables. The main difference between a form and report is as follows: 


Form 

Report 

The basic purpose of form is to input data 

in tables. 

The basic purpose of report is to display data 
from tables. 

The data in form can be deleted. 

The data in report cannot be deleted. 

The data in form can be modified. 

The data in form cannot be modified. 

The forms are used on computer screen 

Only. 

The reports are normally used in printed form 
on the paper. 

The data in form cannot be formatted. 

The data in report can be formatted in different 
styles. 

The user can add new data through form. 

The user cannot add new data through report. 
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14.3.4 Creating Report with AutoReport 

AutoReport creates a columnar report based on specified table or query. The following 
procedure is used to create a report using AutoReport: 

Open the desired database. 

Click on Report button from Objects list. 

Click on New button. New Reports dialog box will appear. 

Select columnar or tabular report option. 

Click on the list box at the bottom of the dialog box. A list will appear. 

^ A . ■' ■ : 41*11 


M 


1, 

2 . 

3. 

4. 

5. 



Thfc wizard omattc^ly 

creates * columnar report, 


AutofiRpoft: lobular 
Chert Wward 
Label Wizard 


Choose the table or query where I"" h —■ 

the objects data cwrft!! from: |Customers 


3 


C* 


3 


Cancel I 


6 , 

7, 


Select the desired tabic or query. 

Click OK button. The report will appear. 

The format of the report output is very basic. MS Access does not provide any 
formatting of the page header or footer. The user can modify the report in design view. 

Saving and Closing an AutoReport 

I he AutoReport is not saved to the database automatically. The following procedure is 
used to save the report: ° r 

1. Select File > Close. You are prompted to save the report. 

2. Click Yes, The Save As dialog box will appear. 


Save As 


E3E3 


Report Name; 

] Student _ 


OK 




■vlsferc 'j -J 


Cancel ■ 






5 ® 


3. Enter a name and click OK. The report is saved to the Database Window. 

14.3.5 Creating a Report Using Wizard 

The following procedure is used lo create a single-table report using report wizard: 
E Open a database. 

2. Click on Reports button in Object list. 

3 ‘ Double click Create report by using wizard. The report wizard will appear. 


































eO ( 


4. Select a table from Tables/Queries list box. The fields of the selected table or query 
will appear in Available Fields box. 4 

a. Click on any field to include in the report. 

t lick on-1 button. The field will move to Selected Fields box. OR 

7. Click 


7. Click on —ZJ button to include ail fields in the report. 

8. Click on Next button. 

9. Select any field to specify grouping level if necessary. 

10. Click Next button. The next window will appear. 


m' ?r e , Ct K, ny field accordin S to which data record will be sorted in report 
12. Click Next button. K 

layout option and orientation option. 

Next button. 

Select any style for the report. 

16. Type the name of the report. 

17. Click Finish button. The report will appear. 

14.3.6 Creating two-table Report 

The following procedure is used to create a two-table report using report wizai 

1. Open a database. 

2. Click on Reports button in Object list. 

3. Double dick Create report by using wizard. The report wizard w,II appear. 
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>e’o° 




•9 s 


and Reports 

































w w w 
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4. 


5. 
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Select a table from Tables/Queries list box. The fields 
will appear in Available Fields box. 

Click on any field to include in the report. 

J button. The field will move to Selected Fields box. OR 


Click on 


selected table or query 


7. 

8 . 

9. 


e'o 0 


nVS 


Click on ■ >> i button to include all fields in the report. 

Select the second table trom Tables/Queries list box. 

Move the fields of second table in Selected Helds box. 

10. Click on Next button. 

11. Select any field to specify grouping level if necessary. 

12. Click Next button. The next window will appear, 

13. Select any field according to which data record will be sorted in report. 

14. Click Next button. 

15. Select layuut option and orientation option. 

16. Click Next button. 

17. Select any style for the report. 

18. Type the name of the report. 

19 Click Finish button. The report will appear on the screen. 


Practical 1 


a. Create a table called Student: 


Field Name 

Data TvP' 

RolINo 

Number 

Name 

Text 

Class 

Text 

A dm Date 

Date 

Address 

Text 

l J hone 

Number 


b. 

c. 

d. 


Make sure that AdmDatc is less than or equal to current date. 
Create a columnar form to input data to insert five records. 
Create a report using the Report wizard. 


Procedure 


a. Creating a Student Table 


e'o 0 ' 






Create a tabic in design view. 
Select RolINo as primary key. 


H Student : Tat 

lie 

BEsIEl 


Held K 

T Dj 

ita Type i Description U 


Name 

Class 

AdmDate 

Address 

Phone 


Text 
Text 

Data/Time 

Text 

Number 




3. Save the table as Student 

b. Apply Validation Rule 

1. Type <=DateO in Validation Rule property box oi Admdate field. 
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"i Z^^Iypg i . jjJ 


FttjkJ WdTVKf 


%,< 


AdiCdic 

Arrtrs* 


Sir - L.« 

General 


uooks j 

Cotton 
Oefanit Yalus 
v^w^ttofvftute 
Yjti&ton. Text 


LVjtc/TTTU 
Triri - 

PteH Properties 

Ppfl' 1 




d 

■'" ■ . 1 .. 

■ '; ■ >'%, I' t§ ,l ' 

M 


c. Creating Columnar Form to Insert Five Records 

1. Select Forms option in Objects list. 

2. Double click Create form by using wizard from in Database window. The Form 
Wizard will appear. 


3. Select all the fields from Student table in Selected fields. 





4. Select Columnar from layout to insert records. 





1 


| tfr*- S | tffet. 


"i. Choose International style and at end type Student form js name of form. 
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e'o 0 







. hrtt ' 11 WotrtfltM 11,1 e wizard r^j u treat* vBUf 

ua irtj'j Mvart-aopm ttpffwm^ uwtfy the forth! oesij--- 

QP*Ti the Sar» l* ru ip inr jnhjriLjban. 

•" t?C Jr : ■ the Mrfj 




Jsplaj Help W mortrq rth rt» ‘o«Ti, 

"***» I ' tt** i 


6. CiickFinishAform of req u i red t i tTd s i s crc a Lo d, 

7. Til] all the fields as follows. 


2±J 






e 


to 0 


,oV- s 






1U 


hollNik 

tome 
Glass 
rtdmttats 
Address 
Pti&ne 

Record: Mj_11 


I lls lv;ii 


mu::. 1 ; 

__ i : 

EJltir-LT 


Suiierg i$m 

, 1 

: mim?* 


T f ! H !►*} f tf 

1 


' 



•V 


i'c 


8. C lick 1*1 to add more records* 

d. Creating a Report using Report Wizard 

I ■ Click on Reports button m Object list 


8, 

rp* 4 ^ljl^w.ri^v 




□ 


WhWimfcfc* ■ 

YOU CHI .Hvmy t 


2. Double click Create report by using wizard. The report 
wizard will appear. 

3. Select a student from Tables/Qucries list box The fields 
of the selected table or query will appear in Available 
Fields box. 

4. C lick on any field to include in the report. 




1 t lick on — 1 —1 button. The field will move to Selected 


Helds box, OR Click on 
6 Click on Next billion. 


.id 


i l 


button to include dll fields in the report 


e'o 0 


Select any field to specify grouping level if necessary. 
8. Click Next button. The next window will appear. 



& 


ftAfHWl W*twd 


Wfcjt Oj yiiu •rfjrt i-jt jyj ncotiii 


.. -r. ‘ .A D U-- :.Mjt f-dh,«rfhpr 

**i 3 a sJescerdta j-y < 


P 2 % * 


t TaO- 

■C' 


■: 


y 

u u 
-:i J 


1 * i. I’ll 'Wfjijlt 


1411 
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9. Select any field according to which data record will be sorted in report 

10. Click Next button, 

11. Select layout option and orientation option. 

12. Click Next button. 

13. Select any style tor the report. 

14. Type the name of the report. 

15. Click Finish button, the report will appear. 

14.4 Label Report 

The Label Wizard provides a useful method lo create reports to print inlormaLiun on 

labels. 

Create a Label Report 

* Select Reports object !j®_ h hum Database Window. 

* Click N c w 1 S S' on D at a ha se Window h >oII w t IK 

* Click Insert > Report. 1 he New Report dialog ho\ is displayed. 



■ fto'C jr.f.. ■ r ||- 

4™ l,; ^ - n J it i 


- 

■ , 'i- 

1 1 7u*d 
L--V vVi’jni 




* Select Label Wizard. 

■ Choose the table or query from which the labels will be produced. 

■ Click OK. The Label Wizard is started. 




CD 


— J*IS wawl 3 r.*tt ^tr^rd btKtr rw cu+fyr. w-rdv 


4i«l <-:r “nud tci l*u ; 

^ J .= 'i - Cjv *rKFV - '.tynt-cr 


E 

Li 4 " 

: . . . _ 

~—“~3 

J 



jJ. 


" '■ u c ■ !#. 

f thri ■ ■ N,TTc#Jr-, :n 


[ i>‘l Jw* 

•+' .'H-'tcJ f C-H-Jhrijrxji 


r 


~3 

;... j 


MS Access provides commoni\ available formats tor tables. The user can select the 
manufacturer whose labels arc to be used h orn Filter bv manufacturer: list. 

■ Make the selection from Fillet by manufacturer list 
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& 


* Unit of Measure is used tu select a label size by inches or centimeter units. Label 
Type is used to choose continuous or sheet feed labels. Choose the settings and click 
Next > 

UUMMMm^mh— 

What font iand whf woiid yoo like yatf text, to'be? 

- Text appoorancs -r— - 

:i 


inemaum 



” : v . !2E~ 

Fort weight, 


Font stee: 

21 F 





Test color; 

3 EislJ 


r underline 


Change the settings as appropriate and dick Next > 


ei° 


©vs 


T 


Ay-JiCfc ritrOi' 


* 1 -nAftr..*:! v r-m mi tfi* ? .■ghr ■■ Txxyjraj faeld r tron* tiw lAifiM 1 V 

[ rvpt re • t r'ar 1 v«jub] In*r. .r .• =c ,a^ r„ # i u- - I* . 


ntiriri - if r JJ -^r-r , vainri^' M T J lrT* 


f+.r ^1 of 

nu.it- 

puu 



5® 


■»o° V 


Position fields by selecting them in Available fields: list and clicking , * ,„ to move 
them on label. The selected field is added to the label as {FieldNtime}. The user can 
add additional text around this Held. 

Add additional fields and text as required and dick Next >. 


Label Wizard ! 


- ■ 


1 Vl>j r:fi sort your L-bcfe by m nr mwo Fi*Wk ri yn v database. Vet j Fright 
wnrtt to soft Iriy more *1 kh utw fMd (such «last name, theft frit fj*rra) F or by 
just one field (jUChw pcrtal code). 


Wt*b IMte wultyrai tot lu sort by ? 
AvjfljbW fields: 


Sort by: 



Label Wizard 


Address 

PhOft& 

HOC 


Choose the sort options and dick Next > 

What tame would you like for your report? 

(ubJteStui-Ni 

Tfrft's .sJi the .i ifurMsi.wn ttw weard neerfc to create your tabefel 

Re-name the title to one more appropriate lor the label repurl 

Click Finish. After some processing the report is displayed in Print Preview. 

Click File > Close 
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( n.Yite a table called St mien l h*n ini: lullovvm*; fields- 




oY 5 


- 


- 


Field Name 

Rol Inu 
Name 
(lass 
Marks 


XlE£ 

Au tonumber 
Text 
Text 
Number 


Perform the following tasks: 

a Insert live records in the table. 

h t realr Column Chart usm^ report \\ \ /ard fndisplav student name and marks. 
«. Sel Chart Title as SUulrut * tujii 


,d0 0 ' 


Create 'Student' tabic (Rollno, Name, Class, Marks) 

I C reate a table in design vunv 

^Trsragga.inM 

- PMdgifa inq ~T Type ! ^C^r ri ptiQn T ~T] 

H£ ' 3 


u 


Nam* 

Class 

Marta 


AwftifJurtjljer 
Text 


Number) 


-Li 




zJ 


2 Save the tabic as Student 

3. Switch lo Datasheet View ol table and enter data Utr five records. 


a ci " 1 — m 


^sz^ifcHiga 

_ 

Rollno j Name 

Cl JOG 

Miirkt: 1 


■ All 

BA 

drift- 


? Hrtir;/ i 

M tu 

530 

—- 

, 3 Tdftiu 

BA 

4'3Q ■ 


A Umar ^ 

MA 

670 

T 

5 Zubaii 

MA 


# 

(AutoNum ben 


nF- 


, 

. ■. &?. 

| Record: H \ 1 \ | c . 

M h+| Of 5 



.e'o 0 ' 


Usinj' Report wizard, create Columnar Chart to display student name and 
respective marks 

i Select New from Reports tab In Database window. New Report dialog box appears. 


i»5ludgnt : D alabasl^bse^gQflfl (fe fur math 


[A pf|Maw 2 p c 

n?***T. ; ^ r 

- 

i 

ES Forms 
El P.stjorts 


'?■) ,j—p-bate report tn Design view! 

■ 0] Create report by using wizard 


Select Chart Wizard from the given list and choose Student table from Table or 
query where the object s data tomes from drop down ljs[. 
















































ViV 


e'o 0 



Diome t-*iL!•“c: *h*i? l-rr*r 

e t u- \ lfciwsct v - p.ljl -t ■ i ‘N^s htftu: 1 


i! 

J . .! 


( hikOK button lu upon Owl Wizard 
4 Select Name .ind Marks fields lor Chart jnd pres-, Next > 




5© 


to© 




e sm^gsi 

, _ „ Wl bU f fi&fefe < wttflJn fin? dafctf you wanl for the chart? 


XUS iGiX 
rfla jca 
Siifl) ftffi 


. ICHf 
t JWJI 

1 


Av jidbte Rtsldu.! 


CD 


Fields for Chart: 
h-ime 


ill 


” Choose Culumn Chart from I hr a\ .1 liable tvpes and press Next > 


Llsi :lh 


fii> 5>r 


i© 


to © 0 



CfiD 


uSs? 


1* 




L L 


m 




© 


\L 


@ 




v?hat type of wj IIj? : 


Choose a chat that epofoeuately 
ckpfay tlx- fields you how selected. 


Column Chert 

A r oh ji 1 in r f^yr shows v.^tdtKjn ow- 
j pBtjud L*f IflssB ur aSuv'rdl'.ti'j 
rwopensp™ jwofip items, 
Cdfceqories r^e nrfymired 
hcrwrantaiy. v^jhs vf*t>w5y, 
placing enirAftsij on varififcwtf over 
time;, 


£*ra« 


< Boc*. NLrvf > 


Tinwh 


6- The layout lor chart has Name across X-axis and Marks across Y-axis. Press Next >, 
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>e'o° 


0 V^ V 







% 


r y ■?■ ■■*>»• v, i t m tvjji 1 


'i'-t I'OfMarts 


£0® - 

*XO ~ 


„L 


r 


iz 


, V .. ,f,. '.v-v f M Lw lint Uhi- 'Wa n 

■'|-|PJT '-K.-vr : 

■ i '>r *.jg y«d ifrfp b'jUf'^o to >he 
1 >jr1 Djcjlile l it4 .j niinf^'f mJ 
' tU C ■ (,!•*• C'vnf t._, ^ : py* JI n“ 

vd -m ir^wcr of /]r. r j ip dat3- 


j Figag 


hm iwri Ore 


f'JhanW 


•ir-'J 


i- yr I 


E/h* 


^et Chart Title as Student Result chart and press Finish. 







Whq* Ute iwld VQU fes ?ljt y-nijr chart' 
(Slider* N£>ijI* rf i-jjrh] 

Do you want the chart to display a legend? 
fa’ Yes, display a tajsyui. 
r Nu, j kin'J; display a tege^t. 


s. A report chart showing Names anti Marks ol students is displayed in print preview. 


I&. R spur tl)& Report 


.e'o 0 ' 




M 




~D 


Student Result chart 


800 

mi) 

400 

m 


o n 

ol H 

o -l-L-M 


nSum<jfMak$ 


^% v VVV" 
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e'o 0 ' 
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•V 
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Data Access Pages 


Chapter Overview 


15.1 Data Access Page 
Practical 1 

19.2 Connecting to the Data Source 
Practical 2 
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Access Page 

Data Access Pages arc web pages bound direct l\ In the da La in the database They can 
he viewed in the web browser MicrosoJl Internet Lxpluivr ^ 

.Note To pet access to the full range o! design features when creating a data access pace 
you will need Internet Explorer ->.n or later installed. 

Using Data Access Papes, you van, 

( reate HTML forms in Access and publish them ! (l a web server for access over an 
intranet or internet. Any data entered or edited using these pages goes directly mlo database. 

C I cate an interactive data report tor users to view and analv/e data through lbs Von 
can create pages with sorting and grouping levels Ismular to reports) and add calculated 
helds. You can also include charts and Ph off able 1,s t - Users can filter or sort data as well. 

tailike other database objects, a data access page is not stored in the database .Ml )I1 
hie. It is a separate 117 Y1L page, stored on I he 117 TP web server. The Access MDIi tile does 
contain a shortcut to the page. 


Practical*! 


l reate a new database 'Sale record and create a table TMeuf vi ith following helds: 

Fieldname Data typ e 


Salesman Nn 

Name 

Sale 

Citv 


Number 
Text 
Number 
Text 


Perform the following tasks: 

a. Add five records to above table. 

b. C. rea te a f la ta Access Page, using Pa ge Wizard, containing all l be I iritis of above tab le 
except Salesman No. 

c. Sel the page title as ’Workers'. 

d. Apply Sinu Painting’ theme to page 

e. Save the page as 'Workers Into'. 

I. Switch to Page V iew and change Name ot 2 |U record. 


Procedure 


iVk 


Cr63tc 3 new database n<imcd *S 3 lc Record* 

1- Open MS Access. 

2. From File menu select New option & create a new database named Sale Record. 

b. Create 'Client' tabic (SalesmanNo, Name, Sale, City) 

1. Create a fable in design view. 

2. Select SalesmanNo as Primary Key, 
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v the table as Client. 

Switrh to Datasheet \ it*\\ uf table <fc enter data as mentioned 





SatesmanNa j Name | Sale | Crtv" " ‘-2 


-.Qttt Ayfjrri 

6UUCI PJD 


S002 Air 

2000 FSH _J 


S003 J avert 

3om lhr 

__ 

S0U4 Thrift 

root) LHR 

0 

3005 Imran 

9CTO KHI ,1 

\ Record; i,« j « j | S _ 

► 1m !►*! of 5 JJ 


c. Create a Data Access Page, using Page Wizard, containing all the fields of 
above table except Salesman No 

! Vlecl rages <jbjeei from Database vvindo w 

2. Double dick Create data access page by using wizard Page Wizard will open. 



e 


to 0 ' 




to' 6 


■ Sate Beqwd&Oatebiiio[Accent 2000 file tot J ^ JHB D 


: 2lP eri k^Q^ian ^2 C' 


Ob jerfs, Jsf] Create access p.3qt& tn r>- yqr, view 

HU Forms E ( Edit Web Dig& that dre^dy exists 

B Reports 


Pages 


' fields Name, Sale and City from Lhc table and dick Next >. 


Page Wtzatd 




e'o 0 


o^ s 


to' 6 


Tabfes/Quertes 


frible: Client 

Available Fields ; 

~3 




Which fields do you want un your page? 

Vou can chcose from niore than on? table or query. 


Selected Fields: 



Ho not select any grouping levels and dick Next >. 


4 
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r l*+ 




i© 


to° 


St ' lccl Namt> ,l ^ d 10 **"» ‘he records m Ascending order and dick Next >. 


oV^ 



6. Type Workers as tide of page and then check m the Do 
to your page? box. 


.T£9qqs Hiw vtaj 


you want to apply a theme 



(xTyl 



o • pr* r Vnrf 



:? *i *i 4 %Jhv I Af '.^-41/1 f; */tj ■:£*; ^V|T.. 

?V£$ i 

\ 

■>■ want to c-pen tft* p*ge n acc&«- or rnocify H •* 

[>*ue Vdosityl? 




l^VdNdhe dav^s effete. 




W t>o you w&nr to *ppty ■* tvsyour p^pe? 

. t“ ,, - -- ■:: — •- -• ^ |. 

• ' CK t^ L*%fa1 wi^kitnj Wjf |, the p jjo? 

. ' ' • 


O 34 
*44 4?Kt 




Crfy:eft 


| Ejmsh ~~j 


7, 


Press Finish. 
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d. Apply ' 
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\pplv 'Sumi Painting" theme to page 

Select 'Sumi Painting;’ trnm Choose a Theme list and press OK, 
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Heading 1 style 
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Heading 2 style 
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t lick in Click here block and type Workers Info, 


L^J^U 



e. Save the page as 'Workers Info' 

! Click Save |51 on Standard toolbar. Save As Data Access Page window will appear* 
J Select a folder and then type Workers Info in File Name text box. 

3. Press Save to save the page. A message may appear when page has been saved. 

4 Press OK, The Workers Info data access page HTML file is created with a subfolder 
Workers Info files. 


use 

The connection string of this page specifies an absolute path, The page might not be 
able to connect to data through the network. To connect through a network, edit the 
connection string to specify a network (UNC) path, 

P jDon't show this warning again; 


Microsoft Access 
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OK 


Help 
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f. Switch to Page View and change Name of 2 nd record 


& 
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1. Click View > Page View from menu bar. Page will be opened in form view. 

2. Move to second record by clicking Next button from toolbar at the end of page. 

3. Click in Name field and change the name. This change is temporary and can't 
update database. 


Workers Info 


i-Usamal 
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15.2 Connecting to the Data Source 

A data access page can derive its data from a normal Access database (or troin an sc u 
database). In order for users to access the data source, it must be stored on a shared drn e 
with appropriate access permissions. 

The Conner l ion Siring property of the data access page stores information about where 
the data source is located. Alternatively, an easier way to maintain this information hv 
using a ConnectionFile, which can be re-used in other pages. 

Note: Allowing access through a data access page creates a connection to the database 
(and potentially to your computer network), meaning that both the connection (the data 
access page) and the data source must be secured against unauthorized or malicious use. Do 

property ^ ^ ^ ALieSS pages ° veT the tntcrnet without securing the connection 


Practical 2 


... . a Connection bile named Client Connection, for the previous] v created r,vr 

Workers Info.hlm, connecting to Client data hast-. 

Perform the following tasks: 

a. Modify die Connection File property of Worker s Info data access page. 

b. Change Name & City fields of first record in Client table or Sale Record database 
Openthe Workers Info page and see the effect of changes produced in database 


e'o 0 


Procedure 


a. Creating a Connection File named Client Connection 


1. Open MS Access and click File > New. 

2. Select Blank Data Access Page from New File task pane. The Select Data Source 
dial og box will i>pen. 
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l blank Database 
551 Blank Da t a Access 
3 : j Project (Existing Date) 
:>?i Project (New Data) 
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1 Clit k Now Source... button. The Data Connection Wi,ard is started. 
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Select Other/Advanced and click Next >. The Data Link J’ 
displayed. 


roperties dialog box is 


Dt^Caimedioth ^ 
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^ Select Microsoft Jet 4.0 OU= DB Provider and click 


* Dat « Link rriijiiiil^iTiTiy (|j r 
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6 Enter the location ot Sale Record database in Select or enter a database name: text 

box and press OK, 

.m, ■ 1 1 v 

Frovide^ CoAritc.tim | Advanced j All j 

Specify the ! blowing ta connect to Access data 
1 cm ,=r fiatflbaw rmm* 

■^NLPjftVdVAcces^VJestet'grse^Sehf m'Jfr 

Z t fHvt infotfndfton ttf tog cn to thu Jjtjbi>ve' 
lIsftrn.VTin |Aiif,,in 






7. Press Next >. 


P n, jnt fi.irjwrwd ] AUntai ^jhg [wr raH-nd 
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8. Click Browse lo save Connection File in a suitable location with the name Client 
Connection. 

9. Enter a Description Lo indicate which database the file connects to. 


Data Connectian WiJtiwtf ■- Hnlih - 


a*we n,itrt i ciMHi'i thju HIm .nui HfiKh 

f i &*JT cl rt-jULB ^nd r tpttDl't ftn yc-Lit I W.i . it.rt/u I-j^i , Ml*- ,w-.i prn^ ly. 
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JS! 
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J _1 


10. C lick Finish button. The Select Data Source dialog box will 

11. Press Cancel button. Blank data access page will appear on 

12. Delete the blank data access page. 


appear. 

screen. 
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b. Modify the Connection File property of Workers Info data access page 

m r\J\0 * v 

1. Open Workers In fo d a ta a cce ss p a ge i n d es i gn v ie vv, 

2. Click Properties button from toolbar. Properties dialog box will appear. 



3- Click Fdit > Select Page option. 

4. Click Data tab and delete the existing value in Con ncct ion String field in Properties 


dialog box. 

3. Click in Connection File field and enter Client Connection as name of Connection 
File. Connection of Workers Info file is created with Client database. 


e 
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6 Save the 
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c. Change Name & City fields of first record in Client table 

1. Open table in Datasheet View. 

2. Click in Name field of first record and change it. 

3. Ciick in City field and change il. 
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Open Workers Info page in Page View. 
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5. Record updated in Sate Record database is also updated in connected page. 


Workers Info 
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MS Access Exercise 

1 ' 



Create a table called student with the following Fields 
Fieldname Data type 




Rollno 

Stdname 

FathcrName 

Birthdate 


Number 

Text 

Text 

Date/Time 


a) Set Rollno as primary key. 

b) Enter five records into the Student Table 

c) In the student table ensure that that the roll no should never be below 0{zero). Also 
provide an appropriate message that will be display in case the user enters an invalid value. 


Exercise # 2 


Create a table called product: 




too 0 



Fieldname Data type 

iuctno Text 

Description Text 

Uni t_measure Tex L 

Co8t_price Number 

The data in table as follows: 



Productno 

Description 

Unit, measure 

Cos l_p rice 

P001 

Monitor 

Piece 

12000 

P002 

Mouse 

Piece 

120 

POOS 

CD Drive 

Piece 

2000 

P004 

Keyboards 

Piece 

200 

POOS 

Printer 

Piece 

5000 


a) CreaLe a query to display the product in the sort order of Lhelr description 

b) Create a query to Find the products whose cost price are less than 1500 

c) Create a query to display all the products which begin wiLh the letter M and have 
cost price greater than 140. 

Create two tables called Student and Result with the fallowing fieldnames and data types: 


Student 

Field Name Data Type 
Rollno Number 

Name Text 

Address Text 


Result 

Field Name Data Type 

Ro 1 lno N umber 

Subject Text 

Marks Number 
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a) Use relational ships window to establish a relationship between the student and 
result tables where student is the parent table, The relationship should have referential 
integrity enforced, with the cascade update and delete settings enabled* 

b) Enter Five Records in both tables* oV) 0 




Create a tabic called student with the following structure: 

Field Name Datatype 

Roltno Number 

Text 


Stdnarne 
Father Name 
Date of birth 


Text 

Date/Time 


_ 

>do° Create the following two tables 


a) Set Rollno as primary key. 

b) Enter five records into the Student I able 

c) Uses the form wizard to create form with a tabular format. Show the code behind 
the form. Modify the form to include an inch or two of blank space between the last 
field and the form footer section* Save the form as studentform 

Field Name Datatype 

Empno Number 

Monthid DaLe 

Bonus Number 


Exercise # 5 


Employee 
Field Name 
Empno 
Name 
Sal 

Address 

a) 


Datatype 

Number 

Text 

Currency 

Text 


Use relational ships window to establish a relationship between the Employee and 
Bonus tables where Employee is the parent table. The relationship should have 
referential integrity enforced and enter five records in both tables. 

b) Sort the records by name alphabetically. 


Create a table product with the following fields: 

Datatype 


e'o 0 




a) 

b) 

c) 


Field Name 

Froductno 
Name 
Price 
Expda te 
Description 


number 

text 

number 

date 

text 




to° 
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Create primary key and insert five records. 

Create a query to display only name and price using query wizard. 
Freeze the field productno 
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Exercise # 7 


Crct 


:ale a 

>eO° Field Name 




a) 

b) 


table Item with the following Helds: 

Datatype 

Itemcode number 

Item name text 

Quantity u umber 

Rate number 

Create a primary key and insert five records. 

Create a query in design view to display 
(amount=quantity*rate) 


Kf/r 


sV 








a calculated field amount 


Exercise # 8 


e'o 



Create a lahle projects with the following fields 

Field Name Datatype 

Projectid number 

stdname text 

Address text 

Phone text 

Email yf text 

Admission date date 

a) Assign a primary key 

b) Create a tabular form to insert five records in the table using industrial style 

c) Crcale two buttons to add and delete records. 


Exercise # 9 


C reate a table Items with following fields 

Field Name 
fterrmo 
Itemname 
Description 
Price 
Expdate 

Assign a primary key 

Make sure that expdate is greater than current date 
Create columnar form to insert five records using sandstone style. 
Insert a command button to close form 


■ 


a) 

b) 

C) 

d) 


Datatype 

number 

text 

text 

number 

date 


5© 


IS* "SSHi 

Create table students with following fields: 


Field Name 

Datatype 

Rollno 

number 

Name 

text 

Class 

text 

Admdate 

date 

Address 

text 

Phone 

text 


? 


e© 


V s.9 v 

.»°° V 
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a) Assign a primary key to table 

b) Create a columnar form to input data to insert five records, 

c) Make sure that admdate is less than or equal to current date 

d) Create two buttons to delete & save records. 


Exercise # 11 


Create the table teacher with suitable primary key: 


Field Name 

Datatype 

Teacher id 

number 

Name 

text 

Address 

text 

Grade 

text 

Salary 

number 


a) Create a form called teacher form in design view to insert five records into table 

b) Use "A Grade" as default value in grade field. 


e0° 
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Exercise # 12 


Create a table population with the following fields; 


Field Name 

Citycode 

Cityname 

Population 

Birthrate 

Educationrate 


Datatype 

number 

text 

number 

text 

text 


fte© 


to© 
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a) 

b) 

c) 


Assign a primary key to table and insert five records. 

Create a columnar report to display the table contents using report wizard. 
Set the report title as country population. 


e'o 0 
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d) Use Faisalabad as default value in cityname 


Exercise # 13 


Create a table net cafe with the following Helds: 

Field Name Datatype 

Packageno number 

Description ' text 

Tbtalhours number 

Rate number 

a) Assign a primary key to insert five records. 

c) Create a query in design view to display a calculated field Total amount (Total 
amoimt=Totalhours*Rate) 




•V 




b) Create a tabular report to display the records in descending order by package no 
using formal style. 

c) Set the report title as package List 
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a) 

a) 

b) 

c) 

d) 


a table Guests using table wizard with the following fields: 

Field Name Datatype 

Guestno autonumber 

Name text 

Address text 

Phone text 

Email text 

Book ingd ale date 

Create a primary key 

Set the required field properties yes for name- 
Use the short date format for bookingdate (short date) 
Insert five records in the table 
Hide the field email. 




to© 
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Exercise # 15 


Create the table writers using table wizard with following fields 


ev> 


Field Name 

Writeno 

Name 

Nationality 

Birthday 

Placeofbirth 


Datatype 

autonumber 

text 

text 

date 

text 




to° 






a) 

b) 

c) 

d) 


Use medium date format for birth date.(19-jun-1994) 

Create a query to display writer name. Nationality and placeofbirth. 
Assign a primary key to the table and insert five records in the table 
Use flat option of cell effects* 


Exercise # 16 


Customers 

Field Name 

Ccode 


>e'o 0< 


.V' 


Cname 

Caddress 

Cphone 

Faxno 


tables: 



Datatype 

orders 


text 

FieldName 

Datatype 


ccode 

text 

text 

or demo 

number 

text 

text 

order date 

date/time 

text 





& 


a) Using Input mask, Set the faxno is in the following format:(92) 041-733288 

b) Create a relationship between these tables 

c) Enter five records in both tables. 
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Create a table failed elub member! with following Helds: 

FieldName 
Sodalseeurltymimber 
Name 
Address 

Membtnhlpdate 
City 

Homephene 
Workphone 

a) Set the field eUe 20 for name and address for SO 

b) Set primary key 

e) Use lung date format for memberships,(Sunday, June \%\mi) 
t) Using Input fflpsk, Set soeialaeeuritynumber is in the following format; 333-33.33333 
^d) Enter five records in the table. 


rXorcIse If 18 


Datatype 

text 

text 

text 

date/time 

text 

ext 

text 


,o^ s 




Create a table population with the fallowing Helds ,.e° 0 

FfeldName 

Cityeode 
City name 
Population 

Edueationrate text 

a) Assign a primary key to table and insert five records. 

b) ra,pLTe P s °l WiZald ' Cr ' ate 3 rCP ° rt '° diSP ‘ ay ,he P°P lllali »" » f aU Cities 

c) Set the report title as country population. 


Datatype 

number 

text 

number 


using 
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library Management System 
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Overview Statement 

t'he purpose of this prelect is to develop Library Mmwgmmt System m MS Aeeess. 
Fmjeel Goals 

The main goals of the project are as foMowsi 






♦ 

* 

« 

* 

* 


Provide a uier-friendly interface 
Manage and access hooks according to authors 
Manage and access hooks according to categories 
Manage and access library members information 
Manage and access staff members information 
Manage and access hook issues, returns & fines, etc 


Fables in the P 


Database contains the following fables; 




eO° 
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♦ Staff Personals! This table stores information about each staff member working as an 
employee in the library, All the members are allowed to Issue books to the members 
of the library, 

♦ Authors Datai This table stores some information about the authors of books. 

♦ Book Catalogs: This tabic stores Information about each category of books according 
to which books are arranged in the racks. 

♦ Library Members: This table stores information about the registered members of 
library. 

♦ Books Collection: This table stores basic information about ail the books present in 
the library* 

♦ Bonk Issues: This table stores information about the issuance of different books. 


Queries in the Proiec 


i© 


Database contains the following queries: 

♦ Author wise Books: This query provides information about all the available books 
according to authors. 

♦ Category wise Books: This query provides information about all the available books 
according to categories. 

♦ Book issues by Authors: This query provides information about the issue of books 
according Lo their authors. 


♦ Book issues by Category: This query provides information about the issuance of 
books according to their categories. 

♦ Member issued books: This query provides information about the members and the 
books issued to them. 
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♦ Books issued by Staff: This query provides information about the staff and the 
books which they issued, 

♦ Buuklssues after 30th June 2004: This query provides information about all the 
books that are issued after 30th June 2004. 

♦ Books by desired Author: This query is a parameter query that prompts user to 
enter author's name. It then displays book records according to that author. 

♦ Books in desired Category: This query is also a parameter query that prompts user 
to enter a category's name. It then displays book records according to that category. 

♦ Book issues b/w desired Period: Tills query is also a parameter query that prompts 
user to enter a starting issue dale and ending issue date. Tt then displays books issued 
between the starting and ending dates. 


Form Objects! 


Database contains the following forms: 


♦ Staffs Form: This form allows inputting and modifying data of staff members 
working as an employee in the library. 

♦ Authors Form: This form allows inputting and modifying data about the authors of 
the books. 

♦ BookCatalogs Form: This form allows inputting and modifying data about 
categories of books, 

♦ LibMerubers Form: This form allows inputting and modifying data about the 
registered members of library. 

♦ BooksColtection Form: This form allows inputting and modifying data about the 
library books. 

♦ Book Issues Form: This form allows inputting and modifying da La about issuance of 
books to different members, 

♦ Options Window: This form is designed to provide quick access to each object in the 
database. It contains buttons that refer to some table, query, form, report in the 
database. It is similar to a Switchboard. 

♦ Welcome Window: This form is designed to provide an interface to the database. It is 
used to choose whether to navigate the database or simply close MS Access. 


Report Objects 


Database contains the following reports: 


♦ Author wise Books: This report provides preview of information about all the 
available books according to authors. 

♦ Category wise Books: This report provides preview of information about all the 
available books according to categories. 

♦ Book issues by Authors: This report provides preview of information about the 
issued books according to their authors. 

♦ Books issued to Members: This report provides preview of information about the 
members and the books issued to them. 

♦ Books by desired Author: This report is a parameter query and it prompts user to 
enter author's name, ft then generates a report of books of author entered by the user. 

♦ Book issues b/w desired Period: This report is a parameter query and it prompts the 
user to enter starting date and ending date. It then generates a report of books issued 
between the entered dales. 
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Microsoft Access Projects 


. Database Creation 
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reating a New Blank Database 

1 • CIick Start > Programs > Microsoft Access to start MS Access, 

2. Select Blank Access Database option. 

3, Click OK. A dialog box will appear to input database name. 

4- T ype 'Books Library' in File Name box. 

3 Select My Documents folder to save the database. 

6. Click Create. A new database will be created and the Database window will appear. 


2. Tables Creation 


Creating Staff Personals table 

1 - Click on the Tables object in the database window. 


,e 0 ° 


,oYS 


.9^ 


Books Library : Database (Acc^i»flQ 


■L.jjQpan i^Bwign _3fc[ew X a* V'-jliflB 

Objscts .j . 

Create table by entering rirtta 


| n 

Tables j 

IF "V 

Queries 


Doubie click Create tabic in Design view in Databas 
will appear. 



— 


ie window. A new blank table 



3. 

4. 

5. 

6. 
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Type the name of first field as Staffld in Field Name column 
Press Tab key to move to Data Type Column. 

Cht k drop down arrow and select data type AutoNumber for tire field, 
j-ess Tab key to move to Description column and type any note for the field if you 

7. Press Tab key to move to Field Name for the next field 

8. Repeat step 3 to 8 until all fields have been defined. 


9. Click on die Staffld field. 

10. Click on Primary key icon 
die selected field. 


1 Hr Tdblci : Table 

m ■ -Inf xf 

, 

|_ Fiefd Mama 

f Data Tvnrt IF 

_ 

Staffld 

AutoNumber 


StaffName 

Text ^ 


Address 

Text 


Phone 

hkimber 


AppointedQn 

Data/Timc T J 


% 


on standard toolbar. The key symbol will appear in 
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U. CUck eh the Close buftun x on Table Design view window- The clme dialog hex 
will appear, 



12, Cliek Yes to save the table, The Save As dialog bos will appear. 
IS, Type 'Stall Personals' in the ! able Name lest hnv 



14. Cliek D& button to save the table with the typed name 


Creating Book Catalogs table 

1, Create the followi ng table using the saim- step s as previous ! 


□ 

Fi?id not? L Data rye* *j 

i. 

Category Id AutoHumber 

CategoryMame Text 


2. Sel Categoryld as primarv kev 

3. Save the table as 'Book Catalogs', 

4. Close the table. 


Creating Authors Data table 

1. Create the following tabic using the same steps as previous: 


eO° 
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Field Name 

I Data Type |*j 

±_ 

Author Id 

AutoPJumber 


AuthorName 

Text "H 


Country 

Text 


LifeStatus 

Text »]] 


2. Set Authorld as primarv kev. 

3. Save the table as "Authors Data/, 

4. Close the table. 

Creating Books Collection table 

1, Create the following table using the same 
steps as previous: 

2. Set Boo kid as primarv kev. 


1 BiWBCTi Jot.?, 


Field Marne 

Date Typo * j 

1 

BooklJ 

AutoMumber 


BnokName 

Tex* ^ 


AiAhorld 

Number 


Categoryld 



Rages 

Number 


T'«ji jJ rjSii'PriLH 

Currency * ’ 
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i 0 vs- 



3, 

4, 


: t Access Projects 


Save the table as 'Books Collection'. 

Close the table, 

Creating Library Members table 

1, Create Hie following table using the same 
steps as previous; 

2, Set Memlft as primary key, 

3, have the table as 'Library Members', 

4, Close the table, 


cjf 5 * 



■EataJy pq I * 


to8fflb*wNpfi*te 

Wham 


Creating Bonk Issues table 

h Create a table with the following fields and data types; 
bet IssueNo as primary key, L 

1 ‘m («nd«P the General tab) C 

Mitffld hpJd tin isbkmlHy 

have the table as 'Book Issues', 

Close the table, 33 


T»*t 


*1 


>0 




,0^' 


2 , 

3. 

4. 

5. 



j Coin lb 


-E SsyiiS 
Siam 

HdllJ.llljla 


i- Jl 1 “ .u-Ju«™a« — 1 ] S j 


Numhp* 

Mwmblf 

M%ifm 


il 





3.' 5£ CWbuZ Tr^te"Z e Ah tS added" ^ laUon ^P s window. 
Relationships window. ‘ ^ tables appear as follows in 






Bnolrld 

iBookWanTB 
Author Id 
Catewryld 
Pnfget, 

Purcha^Price 


AuU torNrtmc 
Country 

i Lifefa-otus 


tiookld 

MepfJd 

SUFfld 

CsMjrpdte 

ftitumData 

Fifis 


MtmFibsiiB 

hlen-kUjrsNppate 

Address 

Phone 


st.-tfniii 

Sfeffftoma 

Afldi'OEs'. 

Phornt 

Aptpjf irryfr 


ft P.eLat hjnshlps 


j 


.1 
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4. Drag 'Authorld' field from Authors Data table to ' AuthorId' field in Books 
Collection table. An Edit Relationships dialog box will appear. 



5. Check the Enforce Referential Integrity box. 

6. Click Create button on Edit Relationships dialog box, 

7. The relationship will be created. A line joining two related fields in the Lablcs will 
appear in the Relationship window. This line also indicates a Onc-to-Many 
relationship between the linked tables: 



8, Use Lhc same procedure to create relationship among Book C atalogs (CategoryId 
field) and Books Collection (Categoryld field) tables. 

9, Create relationship between Library Members (MemId field) and Book Issues 
(Memld field) tables, 

10, Create relationship between Staff personals (StaffId field) and Book Issues (Staff Id 
Held) tables, 

11, Create relationship between Rooks Collection fBookld field) and Book Issues 
(Bookld field) tables, 

12, Press Ctrl+S key combination to save the relationships. 

13, The Relationships window looks like as follows after creating all above relationships. 



14. Click Xl button on the top right corner of Relationships window. The Relationships 
w in d o'w w ill be c 1 osed 
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P hono [ Af 

790790 7 

mmm 

KH 7 G 87 

m?^7 

mm: 


2 f mmj 
2r1&2«E 
BftfJ 004 . 
htotATH 


Staff Pehtowtb: Tahle 


Cflurchy ]~L.jfcStatui 


Adding Records 


Adding Records in Authors Data Table 

1. Double Click on the table 'Authors Data' to open it in Datasheet view. 


2. 

3. 

4, 

5. 

6 , 


By default cursor is in the first field cress T»fcnri!n* i. 

There js no need to write anything in AutoNumber fields^ ° ^ 6 t0 nf!5lt flcld ' 
type Tanq Mahmood' in AuthorName field. 

Press Tab key to move forward. 

In Lhe same way fill all the other fields 

Repeal steps 3 to 3 for addtag remain,ng records, as shown in .he figure h„.„w: 


0 ^ 


* ■ Press Ctrl + F4 1° <dose the opened table. 

Adding Records to Book Catalogs Table 

I' °£«"'* wk . CataJc ^' ^ble in datasheet view. 
4. Add iollowing records in the table: 

3. Close the table. 

Adding records to Staff Personals Table 

Open 'Staff Personals' table in datasheet view 
Add following records in the table: 

t ;T *‘dc 


1. 

2. 


J C at p gory M.-m e 

! Cum pure pe 

EnglFsh Literature 

Urdu Literature 

History 

Psychology 

Philosophy 

Geography 

Maths 


Close the table. 


3. 
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Adding records to Library Members Table 

1. Open Library Members' table in datasheet view, 

2. Add following records m the table: 


I Library Members ^ Tabic 






Memld | MsmMame 

| MembershipDsse [ Address 


1 


] Asad Ali 

12/20/2002' 13b Guli&tan colony FSD 

432141. 


* 

2:Saad Shah 

1 2/20/2002 40 b Posples tolonyFSD 

765742 


* 

3. Hasan Khar. 

1/1/2003' 98c Mad in a town FSD 

53454 


* 

4 Maaz Ahmed 

1/3/2003 37 p Sarfraz colony FSD 

64356 


+ 

5 Zubair Tanq 

1,30/2003 56a Peoples colony FSD 

645645 


* 

B Zahuej Ali 

3/3/20QS 123a Garaznwala road FSD 

654746 


1 

7 Nauman Ahmed 

imMili 14k Gufej^n colony FSD 

765757 


► 

0 : Usman Shah 

6/13/211H 17q Khrskh nclnny FSD 

765755 


♦ 

9- Ali Ahmed 

2/6/2UU4 19HU Nayyafe czalnrty FSD 

36656 

; ^ 

+ 

ID TalhiKtan 
'■lumber) 

2/9/2C04 6<1b Gull atari colony FSD 

36436 

U 

Record: Hi. * tj S * \ 

H i**J of 10 



3. Close the table. 

Adding records to Books Collection Table 

1. Open 'Books Collection' table in datasheet view. 

2. Add following records in the table: 

■ 




+ 

1 Fundamental study of Databases 

2 

: 

1 

2 

6 

250 

Rs 150,00 

+ 

+ 

2 Visual Programming using Visual Basic 

3 Data Communication 

4 Cotors ot Silence 

5 Philosophy Basic Readings 

9 

320 

200 

15G 

250 

Rs 190 00 
Rs 120.00 
Rs 1UQ.00 

Rs BUUU 


6 The Seeing Eye 

7 Antony L Cleopatra 

10 

6 

3 

2 

160 

130 

Rs. 60.00 
Rs 1U0.00 

+ 

8 Romeo &. Juliet 

6 

2 

60 

Rs. 70.00 

+ 

9 The story of Philosophy 

5 

6 

12U 

Rs 90 00 


3. Close the table. 


Adding records to Book Issues Table 

1. Open 'Book Issues' table in datasheet view. 

2. Add following records in the table: 




3. Close the table. 

Creating Authors Form 

I . Click on the Forms object in the main database window*. 

2. Double click Create form by using wizard in database window. The Form Wizard 
will appear. 


e'o 0 


,oV> s 


& 



l j I njnj of in 


3 

2/3/2004 

2/9/2004 

Rs 

0.00 

2 

2/3/2004 

2/20/2004 

Rs. 

10 00 

2 

3/3/2004 

3/8/2004 

Rs 

uuu 

1 

3 / 12/20 14 

3/30/2004 

Rs 

15,00 

3 

'3/1972004 

3'25/2004 

Rs 

0.00 

3 

4/1/2004 

4/6/2004 

Rs. 

0.00 

1 

4/3/2004 

4/13/2004 

Rs. 

DOG 

2 UO 

3 

6/2/2004 

6/18/2TXM 


5 

6/30/2004 

7/Hpt*4 

. 

Rs 

DD0 

2 

6/10/2014 

8/19/2004 

Rs. 

0.00 

n 



Rs, 

0 00 

: id 

, l - 


li 
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1 ype Authors Form in W hat title du you want for your form? text box and select the 
Open the form to show or enter information. - . 9 * 


jQP'-n 

Otuedts 


: -J 


■ 

Queries 

| J 

Fums 


ir. C«SMn 


mm 




3. 


4. 


Click Tablcs/Queries drop-down list and choose Authors Data table. All fields of the 
selected table will appear in the Available Fields box. 

Click double-right arrow button . All fields will move to the Selected Fields list. 




f../-.h.-.o-r. ; 

Ftatds: 


5. Click Next. 

6 . Select Columnar 


7. Select Sumi Painting from the style list and click Next. 


'Atfi M 5tykr y-jij hie! 


radio button for layout and dick Next, 
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9. Click Finish. 


The form will be displayed in Form view. 


i Authors Form 


; -l n I ill 


Author Id 
Aiithorftame 
Country 
LifeS talus 
I Record! h 1 * \ |~ 


iTariq Mahmood 


[Pakistan 


[AJive 


i i jnb+i tjf is 


e 


to° 


10. Press -it button to move to Next record. 

11. Press < button to move to Previous record. 

12. Press H button to move to First record. 

13. Press H button to move to Last record. 

14. Press button to insert a New record. 

15. Click X) button (on the top right comer) to Close 
the form. 

Creating Staffs Form 

1 . Click on die Forms object in the main database window. 

2, Double click Create form by using wizard In database window. The Form Wizard 
will appear. 


ovs 


3. Select all the fields of Staff Personal* table and dick Next. 

Labbf/Queries 


[Table: Personals 





4. 

5i 

6 . 

7. 


Select Columnar radio button and click Next. 

Select Sumi Painting from the style list and click Next, 

Type Stfiffs Form in What title do you want for your form? text box and select [he 
Open the form to show or enter information. 

Jlick Finish. The form will be displayed in Form view. 


e'o 0 ' 


oVS 


& 


la! xl] 

► 

Staffld 

r :. 13 



jHasar; AH 


Address 

j 32 b Madha town T 50 [ 



f 793 >w| 


AppoinledGn 

n^sasii 

Record' JlfiJI 

i ► bU>*J of s 


sv 




8. Click X! button (on the top right corner) to Close the rorm. 

Creating BookCatalogs Form 

I, Click on the Fonts object in the main database window. 
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to°° 


2. 

(V 

3* 


Double click Create form by using wizard in database window. The Form Wizard 
will appear. 

Select all the fields of Book Catalogs table and click Next. 



4. Select Columnar radio button and click Next, 

5. Select Sumi Painting from the style list and press Next. 

6. Type BookCntalogs form in What title do you want tor your form? text box and select 
the Open the form to show or enter information. 

7. Click Finish. The form will be displayed in Form view. 


.e'o 0 ' 




& 


3 BuokCdt atogs %£ 




Usi*s 


Category Id 
Category Name 
Record: K I jJ [ 




[Computers 


•9 




1 ► \ * 


8 . Click xi button (on the top right corner) to Close the form. 


Creating LibMembers Form 

1. Click on the Forms object in the main database window. 

2. Double click Create form by using wizard in database window. The Form Wizard 
will appear. 

3. Select all the fields of Library Members table and click Next. 


& 


to°° 


latJos/Qoerkta 


V-/'VT< 


j [ aWe- i tuvtfy Mtimhets 

gvolabto I- idds: 


_ 





4. Select Justified radio button and click Next. 

5. Select Sumi Painting from the slyle list and dick Next. 

6. Type LibMembers Form in What title do you want for your form? text box and select 
the Open the form to show or enter information. 

7. Click Finish. The form will be displayed in Form view. 
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8. Click xl button (on the top right corner) to Close the form. 


Creating BooksCoIlection Form 

1. Click on the Forms object in the main database window. 

Double click Create form by rising wizard in database window. The Form Wizard 
will appear. 

Select all the fields of Books Collection table and dick Next. 


& 


>rm. 


2 . 


3. 


Tables/Series 



jlable: bocks Ldbctiom 


J 

AVt§ildblH Fififcte: 


detected Fk$trfe: 



■ il 

Book Id 
ftookName 




AuthtlrLd 

C^R'Tjnrylrl 







« | 



4. 

5. 

6 . 


s.e'o 0 


cF> 7 ; 


Select Tabular radio button and click Next. 

Select Sumi Tainting from the style list and click Next, 

Type BooksCoIlection Form in What title do you want for your form? textbox and 
select the Open the form to show or enter information. 

Click Finish. The form will be displayed in Form view. 







ME- 

~t. ' ‘ ■ 




Bookld BuukName 

Authorld Categoryld 

Pages 

PurchasePfirR 

► 

3| Fundamental study of Databases 

2 


lj[ 250] 


150.00 | 

— 

2| Visual Programming using visual Basicj 

1 ! 

1! 


320 

KS. 

19D.D0 | 


3 ] [Data Communication 

*[. 13 

II 

1 

200[ | 

R, 

120.00 j 


e'o 0 ' 


8. Click Xj button (on the top right corner) to Close the form. 

Creating Booklssues Form 

Click on the f orms object in the main database window. 

Double dick Create form by using wizard in database window. The Form Wizard 
will appear. 

Select all the fields of Book Issues table and click Next. 

Select Tabular radio button and click Next, 

Select Sumi Painting from the style list and click Next, 

Type Booklssues Form in What title do you want for your form? text box and select 
the Open the form to show or enter information. 

7. Click Finish. The form will be displayed in Form view. 


1. 

2 , 

3. 

4. 

5. 

6. 






W%mi - v , 

-Jpjxj 


tSSUBNo Booktd Memlri Essup dR/ KsueDate RetumDsta 

Fine .±- 

* 

E a 

^JL 

mi 

3| ! 2/3/2004| I 2/9/2004! 

[, 0,00 1 


1 . 2 . 

ill 

<11 

2] ] 2/3/2UD4[ | 2/20/2004) 

j 10,00 I 


1 3! 1 

ill 

HIZ 

2] 3/3/2004) | 3/8/2004] 

], 0.00 ) i 


L ^ir 

4 ll 

5 | 

l| |3/12/20CM| | 3/30/2004 

[l5.QG j 


r.5|] 

8 II 

4:| 

3] [3/l9/2tlM[ | 3/25/2004! 

|, 0.00 j 
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Creating query to display Author wise Books 

X- Click on Queries object in the main database window. 



2. Double-click Create query in Design view. The Select Query window with Show 
Table dialog box will appear. 



3. Select the table y Authors Data' table. 

4. Click Add button. The table will be added to the Select Query window. 

5. Click Close button to close the dialog box. 

6. Double-click on the first field Author Name in the Tablg, The field will be added to 
the Field row in the design grid 

7. Add other fields to the query. 


Query 1; Select Query 


- 




* 

_ 

r 


lU 


FieH 

Table 

Sort 

Show 

Criteria 


Authors me 

Country 

LfeStatus 


* ■ 

WSMt 10 ■ 

BookName j 
Authorld 
Category Id 

Pages . 

PuixhasePrice 'W 


Authoi'Name 

Country 

BookName 

Pages 

Purc'hasePrice 

Authors Data 

Authors Data 

Books Collection 

Books Collection 

Books .Collection 






a 

ET~ 

0 

0 

0— 


8 . 

9. 


Press Ctrl4*S to save the query. The Save As dialog box will appear. 
Type Author wise Book .s in the Query Name text box and click OK. 

? i x 1 


Query 

jAutbcir wiia Bydkij 


OK 


Cancel 
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10. Switch to Datasheet View of query to see the results. 


tJ 

AuthorName 

Country 

BookName 

im 

j Pages 

Purchaser : og 

► 

l £TTTT| ftp pi 1 

Pakistan 

Visual Programming using Visual Oasic 

320 

Rs. 190.00 


Imran saeed 

Pakistan 

Fundamental study of Databases 

250 

Rs. ico.on 


Percy Shelly 

Germany 

Colors of Silence 

150 

Ps moo 


Will Durant 

America 

The story of Philosophy 

120 

Rs. 9fl.ro 


William Shakespeare 

Stratford 

Antony & Cleopatra 

130 

Rs. 100.00 


William Shakespeare 

Stratford 

Pomeo & Juliet 

80 

Rs. 70.on 


11. Click *1 button (on the top right comer of Select Query title bar) to close the query. 
Creating query to display Category wise Books 

1. Double-click Create query' in Design view from Queries object in database window. 
The Select Query window with Show Table dialog box will appear, 

2. Add Book Catalogs and Books Collection tables Lo the Select query window. 

.3. Add fields as shown in the figure below Lo the Query grid. 



BookName 

Authorld 

CqcfegoryJri 

Pages 

Purcha&ePrice 


CategofYftarnfc 


PicEd: 

Table: 

Sort: 

5hnw; 

Criteria! 


Books Cdtection 


,£X Query ! iSeted Query 


4. 

5. 


Save tiie query as Category wise Books, 

Switch to Datasheet View of query to sec the results. 




Kirch dscFrice 
Docks Collection 


BookName 


Books Cdcctkm 


-~W 



1 Category wise Dook$£ 

-IDtxl 


CaleqehrN^me | -SookName 

1 pggfiil 

PurehssePrice 

T 


Data Communication 

200 

Rs, 12U.UU 


Computers 

Visual Programming a 3 mg Visual Basic 

320 

Ris ifli:inci 


Computers 

h ondamenta 1 st» iriy of Databae a s 

250 

Rs mm 


English Literature 

Julius Caesar 

1U5 

Rs on no 


English Literature 

Romeo ^nlulifft 

80 

Rs. 70,00 


English Literature 

Antony L Cleopatra 

130 

Rs 100.00 

— 

English Literature 

Colors of Silence 

150 

Rs 100,00 


Crcating query to display Booklssues by Category 

1. Double-click Create query in Design view from Queries object in database window. 
The Select Query window with Show Table dialog box will appear, 

2. Add Book Catalogs, Book Issues and Books Collection tables Lo the Select query 
window. 
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Y YIN 

3. Add fields as shown in the figure below to the Query grid. 

4. Select Asce nding in the Sort r ow of Cate^oryNu me field. 



wif^' 

1 • - • 





IssucNo 



Booklet 



Memid 


Staff Id 

jj 


Dodtlri 

Atihorld 
Category Id jJ 


LiLJ 


Table: ; 
Sort: 
Show: 
Criteria^ 
Of; 





IssocNO 

BonltNamo 

CatesgoryNomc 

Sl 

Book IsaaJt-s 

Lrook^ Collection 

Book Catalogs 

— 



Attending 


~PT~ 

0 

E 

. » t ------- 

1 . 


5. Save the query as Booklssues by Category. 

6. Switch to Datasheet View of query lo see the results. 



\ -■ i m iliiuj isi 

-1H12U 

| iB&ue-rJci j BookNams 

Category Name 

ji § Visual Programming using Visual Basic 

Computers 

6 Data Communication 

Computers 

3 Fundamental study of Databases 

Com put urn 

2 Fund'd menial study of Databases 

Computers 

TO Colors pf Silence 

English Literalore 


Creating query to display Booklssues by Authors 

1. Double-click Create query in Design view from Queries object in database window. 
The Select Query window with Show Table dialog box will appear. 

2. Add Authors Data, Book Issues and Books Collection tables to the query window. 

3. Add fields as shown in the figure below to the Query grid. 

4. Select Ascending in the Sort row of AuthorName field. 


»e'o 0 ' 




& 


Query! : Select Query 







*F*S*£1 


: c 

/" *' Qggjjgggl *■ 



Is*Je«o 



Bookld 


’o; 

Merrtfd 



SUfld 



tlookNam* 
Authorld 
Categoryld jJ 


—^ - 


Ai limit! 

Author Name 

Country 

LifeStatus 




V 


-- 

Issued 

BookName 

Author Nome 

Book Issues 

Books Collection 

Auttors Data 



Ascandng 


B 


1*3 


5. Save the query as Booklssues by Authors. 

6. Switch to Datasheet View of query to see the results. 

Creating query to display Memberslssued Books 

1. Double-click Create query in Design view from Queries object in database window. 
The Select Query window with Show Table dialog box will appear. 
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2 . 


Add Library Members, Book Issues and Books Collection tables to the query 
window. ^ 

3. Add fields as shown in the figure below to the Query grid. 

4. Select Ascending in the Sort row of MemName field. 


@ Query 1 1 Select Query 



MisiiTrl 

MermNari 
frlembershipD*— 
Address 


Lssuefio * j 

Boofcld 
: Mem Irf 

5t tfm 
IssueDate »j 




eookid 

BunkN^me 
Authorld 
Categor/Id *J 



Save the query as Members Issued Books. 

Switch to Datasheet View of query to sec the results. 


e0 ( 




g Members Issued Buoks : Select Query y. 


■1gniN3rn& j MennbershipOats | 


asan Khan 


Maaz Ahm&d 
Maaz Ahmed 
Saad Shah 
Saad Shah 
Zaheer Ati 
Zubasr Tariq 

Jrih-ijr Tarm 


1/1/3003 The Seeing Eye 
1/3/2003 Romeo &, Juliet 
1/3/2003 Fundamental study of Databases 
12/20/20 U2 Fundamental study of Databases 
12/20/2002 The Seeing Eye 
3/3/2003 Visual Programming using Visual Dasic 
1/30Z2003 Calory of Silence 
— 1/30/700 3 The stnrv of Philnsnnhv _ 



BookName 


Iss uebate j Ret urn Pa t a 
6/30/2004 ?rc::m 


3/19/2004 
7/3/2004 
3/3/2004 
2/3/2004 
4/3/2004 
8/10/2004 


3/20/2004 

2 /?n/2Tm 

SB/2004 

2B/2004 

4/13-2004 

8/13/2004 


0/2/21704_S/1 OOQOl 


Creating query to display Books issued by Staff 

1 ■ Double-click Create query in Design view from Queries object in database window 
1 he Select Query window with Show Table dialog box will appear. 

Add Staff Personals, Library Members, Book Issues and Books Collection tables tn 
the query window. 


3. Add fields as shown in the figure below to the Query grid. 

4. Select Ascending in the Sort row of StaffName field. 
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6. 


Save the query as Books issued by Staff. 

Switch to Datasheet View of query to see the results. 



mmm ■ 


ZdPJxJ 


i StsfiUame 

BookName 

l$sueriTa 

j IssneDate | 

RetumD^ta 

► 

IKhmad Khanl 

Colors of Silence 

Zubair Tariq 

B/10/2004 

B/19^1 J04 


Ahmad Khan 

Fundamental study of Databases 

3aad Shah 

3/3Z2004 

3/P/7 004 


Ahmad Khan 

Fundamental study of Databases 

Masz Ahmed 

2Z3/2Q04 

2/20/2004 


Hasan A[i 

Visual Programming using Visual Basic 

Zaheer Ali 

40/2004 

4/13/2004 


Hasan All 

Colors of Silence 

ZuhatrTariq 

3/12/2004 

3Z3n.-?f]04 


Zaid Tariq 

The Seeing Eye 

Hasan Khan 

6/3G/2QQ4 

7JW2004 


Zubair Ahmed 

Hie story of Philosophy 

Zubair Tariq 

6/2/2004 

fj/10/2CQ4 


Zubair Ahmed 

Data Communication 

Zubair Tariq 

4/1/2004 

4^/2004 


Zubair Ahmed 

Romeo & Juliet 

Maes Ahmed 

3/19/2004 

3/25/2004 


Zobair Ahmed 

The Seeing Eye 

Saad Shah 

2/3/2004 

^ 2/9/2004 






j! Rnrard: U j * | f" 

i * l>i 1**1 of ia 





Ci eating query to display Booklssues after 30 th June 2004 

1. Double-click Create query in Design view from Queries object in database window. 
The Select Query window with Show Table dialog box will appear. 

2. Add Staff Personals, Book Issues and Books Collection tables to the query window. 

3. Add fields as shown in the figure below to the Query grid. 

4. Select Ascending in the Sort row of BookName field. 

5. Type >6/50/2004 in the Criteria row of IssueDatt' field. 



6. Save the query as Booklssues after 30 th June 2004. 

7. Switch to Datasheet View of query to see the results. 




j 

BookName 

IssuedBy 

IssueDate 

> 

•Rsrfr turns 

Ahmad Khan 

B/1 D/2GQ4 

* 





Record: H 1 I f T > 1 H of 1 


Creating parameter query to display Books by desired Author 

1. Double-click Create query in Design view from Queries object in database window. 
The Select Query window with Show Table dialog box will appear. 
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2 .' 


4. 

5. 


Add Authors Data & Rooks Collection tables to the query window. 

Add the fields to the Query grid as shown in the figure below to Query grid. 

Select Ascending in Sort box of BookName field. 

In Criteria box of AuthorName field, type {Enter Author Name]. Tills U-xi appears in 
the prompt when you run the query. You may enter any other text depending upon 
w hat message yo u want to want to give to user about the parameter value. 






5© 


to© 




Is? Query I; Select Query 





j AuUxxLd 

AuthorNaunfr 
' Country 


■' s * 






. 


-JPl.xf 


iBookflanw 
Authcrjd 
CafcegoryJd 
Pages 




C3 


:FHjr.chasePfH;a t.. 




FlcJd; 

Tabje: 

Soft: 

Show: 

Criteria: 

or: 


AuthorMafine 


Authors Data 


0 " 


[Enter Author Nain^j 

J L 


BookName 


Books Collection 


Ascei irin iy 


E 


Pages 


Books Cdbcticn 


PurchasePrice 


Books Coftactiur \ 


0 


6. 

7. 

8 . 


Save the query as Books by desired Author. 

Switch to Datasheet View of query. The Enter Parameter Value dialog box will 
appear 

Type William Shakespeare (or any desired author name in the text box and dick OK. 


Enter Author Narcie 
jvSam Shakespeare! 


U*j 


ok 




Corbel 


9. 


Owry results based on parameter value appears. 


xe'o© 


,o' f 


Books by desired Author: Select Query 


illiam Shakespeare 


22 


BookName 




Antony & Cleopatra 


_William Shakespeare Julius Caesar 

William Shakespeare Romeo & Juliet 


* 

' 

Record: 


jllLl 


j_ ► 1 M j>*j of 3 


j Pages 

PurchasePrice 

130 

Rs. 100.00 

105' 

Rs. 90.00 

SO; 

Rs, 70.00 

_ 



Creating parameter query to display Books in desired Category 

1 Double-click Create query in Design view from Queries object in database window 
The Select Query window with Show Table dialog box will appear. 

2. Add Book Catalogs & Books Collection tables to the query w ind ow. 

3. Add the fields to the query grid as shown in the figure beiow. 

4. Select Ascending in Sort box of BookName field. 


































































































385 


Microsoft Access Projects 


5. In Criteria box of Cate gory Nairn’ field, type [Enter Category Name], This lext appears 
in the prompt when you run the query. You may enter any other text depending 
upon what message you want to want to give to user about the parameter value. 


--- ' "■-- 

■ »'■, 1 •. • . 

(category Id 

jcategoryhsme 

: 

Lii 1 

1 CO 

BookNams 

Author Id 
Categoryld 

Pages 

PurchasePrice y 

d 

Reid; 

Table; 

Sort: 

Show: 

Criteria: 

Categotyfiame 

BaokName Jpaaej 

RirdiosePrtce 

| 

Book Catalogs 

Books Ctieatot i Books Collect ton 

Books Coltedkri —1 


Ascei idvry 


0 

M 1 [✓I 


fEnt er Cateaorv Nam*] 


Save the query as Books in desired Cnh*goty. 

Switch to Datasheet View ol query. Enter Parameter Value dialog box will appear. 
Type Philosophy (or any desired category name) in the text box and press OK. 


r»:; —VJ-Sj 


irttiw ^V, hi, ■ 

Enter Category Name 


glftooks in desired 


* 


CategoryName 


fPhiio sophy j 

1 or n 

Cancel | 

pa i a n ie te r v aiu e 

appears. 




EookName 


Philosophy 

Philosophy 

Philosophy 


Philosophy Basic Readings 250 

Spirits the Rebellion 100 

I he pleasures of Philosophy 230 

The story of Philosophy 120 


Pages PurchasePnce 


Rs 00.00 
Rs 60.00 
Rs. 100.00 
Rs. 90.UO 


Record: lyj < [ |" 


t ► 1 H i>»i of 1 


jlL 


Jj 


Creating parameter query to display Books issues b/w desired Period 


1 . Double-click Create query in Design view from Queries object in database window. 
1 he Select Query wmdow with Show Table dialog box will appear. 

2. Add Book Issues & Books Collection tables to the query window. 

Add the fields to the query grid as shown in the figure below. 

4, Select Ascending in Sort box of IssueDate field. 

5. In Criteria box of IssueDate field, type BETWEEN [Enter Start Date] AND [Enter end 
date]. This text appears in the prompts when you run the query. You may enter any 
other text depending upon what message you want to want to give to user about the 
parameter values. 





































































































3Sfr 


IT Series => A Fundamental Study of Database Management Systems 


e'o 0 



Fi^d; 
Table; 
Sort; 
5 how: 
Criteria: 


FlFTWFFM [Fnter start Date] AND [Enter end Date]! 


4 : 

-vtvj f 

IssueNo 


Booklet 

-Jj 

Merulij 


Staffld 

ddj 



* 


Boofcld 



RnnkNorrtR 



Autfiorld 



Category Id 



*jn] x : 


IssueNo 


EssueDate 

Book Issues 

Books Collection 

Book Issues 



Ascending 

m 

0 

0 


6. Save the query as Books issues b/w desired Period. 

7. Switch to Datasheet View of query. The Enter Parameter Value dialog box will 
appear. 

8. Type 3/3/2004 or any desired start date in the text box and dick OK, 

9. Type 6/30/2004 or any desired end date in the text box and dick OK. 

10. Query results based on parameter values appear. 



Enter start Date 



1 Book bfm dewed Period-: Sctefctp 


■ww 


BookName 




IssueDate 


g Fundamental study of Databases 3/3.(2004 

4 Colors of Silence 3/12/2004 

5 Romeo & Juliet 3/19/2004 

E'Data Communication 4/1/2004 

7 Visual Programming using Visual Basic 4/3/2004 

8 The story of Philosophy 6/2/2004 


Creating report to display Author wise Books 


1. Double click Create report by using wizard from Report object in database window. 
The Report Wizard w ill appear. 


e'o 00 * 






2. Click Tables/Queries drop-down list & choose Author Zt’ise Books query. The fields of 
. the selected query will be displayed in the Available fields box. 














































































| Report 


Mow lies you want to 


Select any field according which data record will he 


1S1 £ "V 


Click Next. 

Select layout as Block and orientation as Portrait for the report. 
Click Next, 


Microsoft Access Fiojccts 


--—— 




Click on double right arrow icon. All field of the query will move to the Selected 
Fields list. 

4. Click Next. 

5 ‘ Select an y field to specify grouping level if necessary and click Next 


7 . 

8 . 

9. 


10. Choose the Soft Gray style in the next page and dick Next 













































































12 . C lick Finish. The re p ort will a ppc a r. 


4. 


Select any field to specify grouping level if necessary and dirk Next. 


-- 

11. Type Authors wise Books in What 
select preview tl 


IT Series A Fundamental Study of Database Management Systems 


text box and 


T.lhiM/CiLKric? 

JfjutY i : f.^ietjory wmi Roofcf. 

Av fteSris: 


3. Select 

Next. 


by 


Book Catalogs under IIqw do you want to view your data? title and click 


1 '-' L » .. ■ -tDtxj 




3 





, *• 

AultTNltlrlTTH! 

CtJlITlIl v 

BmMtanN 

Pages PuriihitsnPriEe 

jAtiW^r til 

j jT'alastfln 

| |Thf: SefSTii 1 . Y.yv 

m j| | Rs oo oa 

[Imran rac*H 


*i4y nfDni fa. jt.'js 

lj .V ilj | Ks 15Q UU 

|Kav Robb m? 

J |i Romany 

j jDtta Hrmirnirnir^mn 

j ?,m\ [ kn izEf.no -J 


13. Click X button (on the top right corner) to close the report 

Creating report to display Category wise Books 

1. Double dick Create report by using wizard from Report object in database window. 
The Report Wizard will appear. 

2. Select all the fields from Category wise Books query and dick Next. 
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5* Choose Outline 1 radio button under Layout and select Portrait radio button under 
Orientation heading. 

6 , Click Next. 

7, Choose Soft i Jraif style and click Next. 

8. Type Category wise Books in What title do you want for your report? text box. 

9. Click Finish to close the Report Wizard. The Report opens in print preview. 




10, Click X| button (on the top right corner) to close the report. 

Creating report to display Book issues between desired Period 

L Double click Create report by using wizard from Reports object in database window 
to open Report wizard, 

2, Add all the fields from Books issues b/w desired Period query and clic k Next. 



3. Select fry 



Book Issues under IIow do you want to view your data? title and click Next. 





















































m 
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4. Add IssueDatc in grouping level page and click Next 


Report. Wizard 


Do you want to add any grouping 
bvels? 


] ssiirf)rtf f* iiy Month 


IssueNo, BnukNamej IssueDoto 


bsueNo 

BookName 


IssueDate 


jd 



r 

5. Select IssueDatc field from the drop down list for sorting & dick Next, 


Report Wizard 




mu ii i liii 

^Wg j Trr*: y « Mt, ,, 


Whst sort order do you want for detail records? 

Vou can sort records by up to four fields, m either 


... 


oV s 


12 3 4 

&£§&' : , w >' *>'* 


—K amending or descending order. 


r 


* [ Ascending j 

- | Ascending 


6, Choose Outline 2 radio button under Layout and select Portrait radio button under 
Orientation heading and dick Next, 

7, Choose Soft Gray style and dick Next, 

8, Type Book issues bfw desired Periods in What title do you want for your report? text 
box. 

9, Click Finish to close the Report Wizard, 

10, It is a parameter query so a message will appear asking to enter parameter value, 

11, Type 1/1/2004 as first parameter and click OK, 

12, Type 6/30/2004 as second parameter and press OK, 

13, Report opens in print preview showing result 
based on parameter values, 

14, Click X] button (on the top right corner) to dose the report, 

WX -Ti*j 


Enter Pat 


Enter start Date 


jl/l/?004l 



Book HHie> ifa-iim! 


" he] 


issUf,T1 P hy tormt ifeb2004 

teULIEfDdU? IfiSURNn Finn kN jitiP 


_ 


2J 


2 fWdivmetital -rivdy of s 

] Tlit Staqiiu Eye 


ls*y«0 atw iliy Mont |lVJircli ZfltH 


laswuDatE; IsaueHij [loo IrH ante 

< r urnlsi^fn?al «hi dy u'f Piti * 


3/3/30CH 

3/120004 


1 I ■■!'s T CjI f. 
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Creating report to display Books by desired Author 

1. Double dick Create report by using wizard from Reports object in database window 
to open Report wizard. 

2. Add all the fields from Books by desired Author query click Next. 

lablos/’Quaries 

jQuery: b'^desirgd' Aijthor. ^ | 


£vasable t 5etad:«J Fiakfai 




3. Select by Authors Dntfl under How do you want to view ynur data? title and click 
Next. 




4. Select BookName field from the drop down list for sorting and click Next. 

5- Choose Align Left 2 radio button under Layout and select Portrait radio button 
Linder Orientation heading and press Next. 

6 . Choose Soft Gray style and dick Next. 

/, Type Books by desired Author in What title do you want for your report? text box. 

8. Click Finish to close the Report Wizard. This report is based on parameter query so 
before displaying report preview, prompt appear asking to enter parameter value. 

9. Type Will Durant in the prompt box and click OK. 

10. Report opens in print preview showing result based on parameter value. 





1L ( lick x button (on the top right corner) to dose the report. 

Creating report to display Books issued to Members 

1. Start Create report by using wizard from Reports object in database window. 

2. Select all the fields from Member issued Books query and dick Next. 
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e'o 0 


oV- s 


& 



Tabfes/QutffhK 





jQu^ryi Members ImuwJ Ekruta 

. ’ ' .I- . 

Ftftkfet 


UitV“ 

detected Fidds: 





Mrmr'Jvunc 

IHemberrfiipfraFte 

BpokName 

Isfijcuate 





_ 


msmmm 



3. Select by Library Members under How do you want to view your data? title and dick 
Next. 

gf^ 


Report Wizard 





4. Click Next in the next page, without doing any thing. 

5. Choose Outline 1 radio button under l ayout and select Portrait radio button under 
Orientation heading* 

6. Click Next 

7. Choose Soft Grm/ style and click Next. 

8. Type Books issued to Members in What title do you want for your report? text box. 




9. Press Finish Lo close the Report Wizard, Report opens in print preview. 


.«> 1 v *; i*~- ms*i ^0 yt 

_ 

HbniN rtw e 
Metnh»r«hipL7alfi 
13 uu kHd 


Tlis Seaug Ey« 

Ahmed 

MniiWntiipUtilft 





UonkH Ainn 

Romeo A Juliet 


IssueJldly RutuinD^i; 

J/iy/Z0ri4 3/25/2004 


eO° 




10. Click xf button (on the top right corner) to dose the report. 

Creating report to display Book issues by Authors 


1. Start Create report by using wizard from Reports tab in database window. 

2. Select all the fields from Booklssues by Authors query and dick Next. 



X-abtos/QuHriw 

- .-■**, HI 

■/ “ - f 


{Query i Bookissues by Author? 

..., ,■•■; ' ;p 

Avafefaitftaldti.. 

3 

- .-••• « . * X ,W. _ : 

^-i.. -u J . 




_J 

lssueNo 

BtwkHa™ 




’>1 




- 1 

W, 






























































w 





Safes Management System 


Project Objectives 

The main objectives of Lhe project are as follows: 

- Organize information about different entities 

• Organize information about customers 

• Organize information about sales persons 

• Organize information aboul orders 

• Organize information about total sale 

• Analyze sales 

• Provide easy and attractive interface 




— 


— 
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3. Select by Book Issues under How do you want to view your data? title &: press Next 

— 


4. Add AuthorName in the Grouping Level page and dick Next. 


5. 

6 . 


7. 

8 . 

% 

10 . 


Pi ess Next in the next page, without doing anything. 

11 loose Stepped radio button under Layout and select Portrait radio button under 
Orientation heading. 

Click Next. 

Choose Soft Gray style and click Next, 

Type Book issues by Authors in What title do you want for your report? text box. 
Click Finish to close Lhe Report Wizard. Report opens in print preview. 


io« :sn saeed 


9 The Seetiig Eye 

1 The Eedag Eye 

Funtizunental study of Dat^bas 

1 _ 


11. Click X( button (on the top right corner) to close the report. 
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Tables Used in the Project 

* Customers table 

* Sales Persons table 

* Order Details table 

Queries Used in the Project 

♦ Products List query 

* Customers List query 

• Order with Customer Information query 

* Order Details with Product Information query 

• Sales Analysis by Order query 

Forms Used in the Project 

* C u s to m ers form 

* Sales Persons form 

Reports Used in the Project 

* Orders report 

* Products List report 

• Sales Analysis by Order report 

Designing the Database 

L 

2 . 

3. 

4. 

5. 


Products table 
Orders table 


Products form 
Customer Order form 



& 


ee'°° 

Click Start > Programs > Microsoft Access. A dialog box will appear. 

Select Blank Access database option and click OK. A dialog box will appear. 

Enter "Sales" in File name box. 

Select the desired location to save the database from Save inbox. 

Click Create button. The new database file will be crcated. 

Crcating Tables 

1. Double click Create table in Design view in database window. The Design view will 
appear. 

2. Create the following table: 

.IsBBMi 

Field Name 1 Data Typo |. 


! Customers; TabJe 


e 0 ° 




Si* CustomerlD 

_FirsfcName 

_ LastName 
_ Address 
_ City 

PhcnaNumber 




v\C 


\> 


lust omers. 


_ 

Set CustomerlD as primary key and save the table 

4. Place the cursor in CustomerlD field, 

5. Select Long Integer from Field Size property and type \C000Q in Format property at 
the bottom of design view. 

6. CreaLe tire following table: 


1H Products : Table -*3$ 

ggl _)□! x| 


Field Name 

1 Datatype | *Jj 


ProduetlD 

AutoNumber 


ProductName 

Text 


i imtslnStod; 

Number 


UnitsGnQrder 

Number 


Ui litPrice 

Currency jgjj 
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Set ProductID as primary key and save the table as Products. 
Place the cursor in ProductID field. 


— 

•V 
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'A Select Lung Integer from Field Size property and type \P0U00 in Format property at 
liie bottom of design view, x 7 

10. Create die following table: 




! Sates Persons ? Tabte iM I 


Field Name 


SalesPersonlD 

FirstName 
LastName 
WorkPhone 
Hi rebate 


Data Type I ^ 


AutoNumber 
Text 

Text 
Text 

Date/Time 


jdl 


n. Set SalesPersonlD as primary key and save the table as Sales Persons 
12. Place the cursor in SalesPersonlD field. 

i -. Select Long Integer from Field Size property and type \S00 in Format property at 
the bottom of design view. t 7 

14. Create Lhe following table: 


.e'o 0 




I Orders: Table 


13 


Held Name 


OrderlD 

CustomerlD 

OrdcrDate 

SalesPersonlD 


ft: 

| Data Type 

AutoNumber 
Number 
Date/Time 
Number 



15. Set OrderlD as primary key and save the table as Orders. 

16. Place the cursor in OrderlD field. 

17 ' ? le 5j: 0ng I " tCger fr0m Ficld Size Property and type \O0000 in Format property at 
tne bottom of design view* t t j 

18. Create the following tabic: 


■ Order Details: Table 


Held Name 


IK 

3 


OrderlD 

ProductID 

Quantity 


■.S* f 

I Data Type I ^ 
Number 
Number 
Number 


ai 


19 \ Set ° rderID and ProductID as primary key and save tlie table as Orders Details. 

Creating Relationship unO^‘ T 

(. lick Tools > Relationships. A dialog box will appear. 

2. Select all tables one by one from die dialog box and click Add button. 

-v Uick Close button. The dialog box will dose and Relationships window will appear, 
reate lelationship according to the following figure: 


4 . 


























vv w w 





Ori Otejcf | Unit Pries j 


In Stock 


|r PffldufUTahte 


: Order ID 

Customer ID 

Orderpate 

Sv^espEfTiLjfilD 


FirstMame 
lastName 
Address 
. : Qtf 
State 
ZlpCodc 
PhcreNuntbef 


Order JD 
ProdiPtm 

Quantity 




ProductName 

umtsInStock 

UnfcsOnOfdef 

WtPnca 


BrStName 

LastMame 

WortPhane 

HreOste 


j*£ Relationships 


e'o 0 


Entering Data 


1. Add the following data in Customers table. 


1 ti CiKtnmm : Tafcte 



^□JxJ 


Customer^ 1 First Name 

| Last Name 

| * Address 

! Cfty 

iPhor^s dumber 



COOQ1 Baba* 

Laeeq 

Madina Town 

Fginiilafoad 

1234567 

V 


C00G2: Ehsan 

Mahmood 

Defense 

Lahore 

2231251 



C0003 IWad 

Ghauri 

Mall Road 

L ahurfe 

5432123 



C0004' Faisal 

Akbar 

Gulshan Colony 

Karachi 

5235123 

r~H 


GOnDS Maftmood 

: Sal earn 

GolqasKt Colony 

Multan 

6423744 

_ 


Cnrue Jarneel 

Afi 

Ait Town 

Multan 

8206620 L 



C0007 Ahsan 

Paheem 

Gulshan e Johai 

Karachi 

7373623 



CD008 Shauikat 

Snehzao 

Officers Colony 

Fatsalabad 

6737373 

_ 


00009 Adnan 

Khalil 

Khayber Colony 

Peshawar 

0723769 



C0C10 Daood 

J after 

Hayatabad 

Pesftawer 

6987252 


396 


IT Series A Fundamental Study of Database Management Systems 


2. Add the following data in Products table. 


B90 

1,009 
1,399 
1 £99 
2.599 


499 
899 
1,599 
299 
399 
1,245 
249 
450 
1G 
15 
180 
70 
60 
40 
190 


PGD01 Celeron® at 2 GGHz 

50 

0 

P0002 Pentium® IV at 2.6GHz 

25; 

5 

P0003 Pentium® IV at 3.0GHz 

125 

IS 

PCOD4 Pentium® III Notebook at 8CQ MHz 

25 

. M 

Pi 1105 Pentium® IV Notebook at 2.0GHz 

15 

25 

POO® 17" CRT Monitor 

50: 

V/C JP 

P0007 19-CRT Monitor 

25 

W.L. 

P00GB 21" CRT Monitor 

50 

20 

P0009 2 Years On Site Seme a 

15 

20 

PQC10 4 Years On Sits Service 

25 

IS 

P0011 Multi Media Projector 

' IQ 

0 

PO012 Digital Camera-2.0 megapnreta 

40' 

0 

P0013 Digital Camera - 4,0 megapweis 

m 

15 

P0014 HD Floppy Disks (90 pack) 

sen 

200 

POD15 CD-R (25 pack spindle) 

1D0 

50 

PQQtG Digital Scanner 

16 

3 

PQ017 Serial Mouse 

ISO 

50 

PO01B Trackball 

55 

0 

PG319 Joystick 

250 

100 

POQ20 Wireless broadband router 

35 

10 
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>e'o° 


oM: ; A, 


Add the following data in Sales Persons table. 


0 ^ S 




— 


I Sdfcf Persons : Tafefe 



4. Add the following dala in Orders table. 


>e 


to° 







+ 

OQOOI 

0004 

4/150003 


SOI 


+ 

00002 

C0003 

4/18/2003 


S02 


+ 

00003 

COQOS 

4/18/2003 


S 03 


t 

00004 

GOOD/ 

4/18/2003 


S04 


-+ 

00006 

corn 

4/21/2003 




+ 

00007 

00002 

4/21/2003 


SOI 

— 

+ 

00008 

C 0002 

4/22/2003 


302 

i 


OUU09 

eoooi 

4/22/2003 


S03 


* 

00010. 

cooo 2 

4/23/2003 

304 

V 


(Auto Number) 


S/22/2008 



Record: 1 *■ 

of 9 





<to 


5. Add the following data in Order Details table. 


I Order Detatfs: 


-iDl X 


.e'o 0 ' 


oV ' 8 







Grid 

ter ID 

Product ID | 

Quantity 

_L 


000m 

pnni3 

1 



00001 

pan 4 

4 • 



00001 

poo??’ 

1 



00002 

pooDi 

1 / 



00302 

P000B 

1 ’ 



OOOQ2 : 

P0020 

1 



00002 

P0022 

1 

... 


00003' 

PO005 

1 



00003 

P002Q 

1 



00003 

POG22: 

: _ ij 



00Q04 

P00Q3 r 

1 : 

— 


00004 

P0010- 

1 i 



00004 : 

P0022 

2 

- — 


00006 

P0007 

" i, 



caxB 

P0014 

10 



00007! 

P0028 

1 

— 


00007 

P0030 

3 

" 


oooae 

.pmm 

1 



eras 

POTB34 

3 



OOOOB 

poons 

-BV-jil 



GOTO 

P0D11' 

7 . ■ 


, 0 V 8 


•V 


to 


Creating Queries 


1. Click Queries in Database window* 

2. Double click Create query in design view. The Query Design window will appear 
containing Lire Show Table dialog box, 

3. Select Products table and click Add. 

4* Select the following fields from Field list box at the bottom of the window. 
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5. Save the query as Products List, 




PruikjctrD 


Product 


# p. wJvctsftiUiektt Query 


HULH4 HD Flnppy Dtskg (50 pack} 
PG01S C[>^ Q5 pack suindluj 
Pfinifi Digital Scanner 
FOC’lZ Sana! Motive 
RHOI0 Trackball 
POOiy Joyst&k 

P0C2D Wireless broadband router 
PtAJJ 1 F aJt/Modftm 56 Kbps 

.Jl 1 * j m l>*j ** 3i 


The result of the query wil] appear. 


10 
15 
ibO 
70 
5D 
40 
190 


6. Move to the datasheet view of the query. 


7, Create the following query named Customers List using Customers table usin 
above steps. 


g 


the 





fir rstfdaroe 
lias* Mam? 
EUdcfrre 
j«r 

lif't'KriirtJi jnhn=i 


finmterHJ 

Customer E? 
fOrdartlfll* 
;!5a*evPwrMnIP 


Oritur with Cutt omtt Ififoffnallort ; SsLsel Query 


8, 


Create the following query named Orders with Customer Information using 
Customers and Orders tables using the above steps. 
























































































































Microsoft Access Projects 


399 


* 

9. Create the following query named Order Details with Product Information using 


5 © 


y. er w t 

Products and Order Details tables using the above steps. 


£> Cl refer Us tails v/ith ProductInffrrntflTto rt ; Sctftct QuffV 


ProductName 
Unftsln Stock 
UnitsOnQrder 
UntPrtce 


gjfGifx 



F*sW 

Table: 

Sort: 

Criteria 


ProtkrftlD 

OdflrlD 

PnaduetNamo 

UnftPfite 

Quantity 

AmortL [Qysnt^niJrttPrtaO 

QrdfH Details 

Order Details 

frudytU 

PrtSiurtS 

order Detail 



Aiiteriifna 





PI 

- ^ - 

—pr 

E 

Es_ a ilgra 

1 

< 





v' 

y " w 


Note: The above query uses a calculated field to find the total amount. It uses the 
formula Amount: [Quantity) * [UnitFrice]. The formula contains field names in brackets. The 
>& result is calculated by multiplying both fields. 

10. Create the following query named Sales Analysis by Order using Customers, 
Products, Orders and Order Details tables using the above steps. 


Sdids Analysis by Order i Select .Query 


i© 



...:=-. ■■ —--—!--- - ■ -..- 

— 

Fwkf 
Tabte 
5ort 
51 o* 
ttiteta 

nr 



LastMama 

t>de r Duf b 

Py&jjrtlD ! ProdUfWam 

tjiwhl-y 

LinfPrre 

pyoducts 

Amount! [Quantity] * 

QnV» 

t ustumers 

outers 

Order C-et-aik. 

Pnjtktli 


3? 







1 


‘ IT 




i 

Irl 

yc . 

- V] - 1 

1 _ E . 



Creating Forms 


to© 0 




1. Double dick Create form using wizard. The wizard will appear. 

2. Select Customers table from Table/Queries list box. All fields of the selected table 
will appear in Available Fields box, 

3. Click » button to add all fields in tire form. 

4. Click Next. 

5. Select Columnar from form type and dick Next. 

6. Select Sumi Painting as form style and dick Next. 

7. Type Customers Form as form title. 

8. Click Finish. The following form will appear. 
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Cu&tnrrarlD 

Fir'jt SLimpi 

Last N<»m# 
Attars 

mv 

Pttcne rwunlber 
Reasrdi ■< 1 y H 


1 »'l>dnif of 13 


9. Create tire following form named Product using Product table using the above steps. 

-ini x(- 


Produ ttlD 

Prodi*tt Vd-me 
Units In Sttfi-k. 
Huffs On Order 

Ihnl Pftre 

fiec^d' 


' ranrii] 


[c^Tton® d t 2,DGH? \ 


c 


50 , 


131 


_099j 

~ > 1 m \y*\ of 31 


e 


to 0 ' 






10. Create the t chewing form named Sales Persons using Sales Persons table using the 


above steps. 


C 





mm®?' — PUt 
- ,, & 

^LQjxJ 


Salesperson ID HfStMdntP 

1 ifilM^ritr 

WoftPhnm? N*ret?at& * 

* 

1 

§10- [N.Jhfl HI 1 

! |Akht#r 

. ,3212345 

|| a/3/2non] 



S02jjMob©en 

!Ahrret> 

[ [253623 J. 

| 2/10/2001 1 


i 


Iptiihdfi 

j|23 76963 

11 ytviwi 


L. 

S04fltareem 


110745362 

\ [11/^4/2002! 


1 

505 |fRasheed 

] jehaudry 


“If 1/21/20031 

* 

j fAutoNirnber)|| 

il 


_II_ _J C 

Record; * 41*11 1 ► J nU*ioF S 


11. Double click Create form using wizard. The wizard will appear. 

12. Select Order with Customer Information query from Table/Queries list box. All 
fields of the selected query will appear in Available Fields box. 

13. Click » button to add all fields in the form, 




14. 

15. 

16. 


Select Order Details with Product Information query from Table/Queries list box. 
All fields of the selected query will appear in Available Fields box. 

Select fields except OrderlD and click > button to add them in the form. 

Click Next. The following screen will appear. 
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17, Click Next 


■>'o0 


,oV- s 


— 


)8. Select Datasheet layout 

19. Select Sumi Fainting as form style and dick Next. 

20. Type Customers Order as title for mam form and Order Detail as title for sub form. 

21. Click Finish. The form will appear as follows: 


Orderly 
Oustonwr ID 
Offfsr Hate 

1 m t Murtu? 
Orrfur Dftivuis 





r ’"ccmf 

Ltty 

Skuranhi 

j 4fl3#fl03f 

HwKtt? Mutiitar 

3^35123 i 

FjeJi 1 


L S95I 

Aktjj 


ftrarcti "I I P 



V t H of 9 


.e'o 0 


Creating Reports 

1. Click Reports button in database window 

2. Double click Create report by using wizard I he w i/ard will mmear. 

C 1 a a r ■ t 1 ->-1 n _ _ _ ■ _ I T 1 dT ■“! D m a - 


P 


3, 


Select Products table from Table/Queries lisl box. All fields, of the selected 
appear in Available Fields box. 


4. Click » button to add all fields in the report 

5. Click Next. The following screen will appear. 


table 







Click Next. A new screen will appear. 

Select FroductID from What sort order do you want for your records? option 


will 
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8. Select the desired Layout and Orientation and click Next. 

9. Select die report style and click Next. 

10. Type Product List as report name. 

11. Click Finish. The report will appear. 



vYS 




Products List 


PnduvtID Product Namp 


-- * * • T — 


Uniff In Stock i nitc t)n (k da Unitptic* 


POOC1 CeBfDfl® 3I2DCFI7 
P0C02 PBntkjmSIVa 
PD0D3 PfifKMftflP IV at 3.0Q1 ft 
POOCH PertfumSIH Ntaebooit at eon 
POODS Pantiumsnv lyotatiookataiO 


50 

25 

12S 

25 

T5 


SO 

2S 



12. Create a report names My Customers using Customers List query by using the 
above steps. 


>.e 


to 0 



13. Double dick Create report by using wizard. The wizard will appear. 

14. Select Products table from Table/Queries list box. All fields of the selected table will 
appear in Available Fields box. 

15 Select OrderlD, First Name and OrderDate one by one and click > button. 

16. Select Order Details with Product Information query from Table/Qucries list box. 
All fields of the selected table will appear in Available Fields box. 

17. Select UnitPricc, ProductName and Quantity fields one by one and click > button. 

18. Click Next. The following screen will appear. 




5® 


*>o° 
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19 ‘ CUck Next ' The Allowing screen will appear. 


Sales h i Order 


OidpflD First yam? 


O&OQJ Fsi.s^i 


0(7002 N&ced 


*** Jliljf r > j»| jJ 


Pjmimr Xunv 

VnTxm - 


4/1 a/2883 


HD Floppy DlakSfSU pad) 
Tax Preplan Soil wus 
Di^tfal Carnes - 4.0 

Cel?toniK) dt2 £&H? 

1 ^ CRT M unitor 
VMrtieps tx o-jffiiciryj routar 
DicjiiBl Phtift^nphy PwAacp 


UtutPnc* Quantity 


10 

lie 


m 

T 90 
1,3* 


20 . 

21 . 

22 * 


Click Next. The next screen will appear. 

Click Next button. 

Select the desired Layout and Orientation and dick Next 
t>elect the report style and click Next. 

Analysis by Order as report name 
Finish. The report will appear. 


to 


Project Objectives 

The main object! 


St^ntJ^agement System 

. e'o'-’ 0 *' ' 


<e 


dives of the project are as follows: 

th " !Ca>rdS ° f thp Students m electronic database 
ide facilities lo process data of the students 
I rovide the facility to search the required data 
rovide the facility to store data about different subjects 
Provide the facility to store data about different classes' 

1 rovide the facility to store data about results 
Provide the facility to store data about fees 


* l * 
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Tables Used in the Project 


„v^qO N 

« Class Lable 

* 

Subject table 

• Student table 

■ 

Fee table 

• Result table 

Queries Used in the Project 

* Students Result query 

* 

NotFullEee query 

* StudentFSD query 

* 

Result AG rade query 

■ Student Information query 

Forms Used in the Project 

* Class form 

* 

Subject form 

• Result form 

* 

Fee form 

Reports Used in the Project 

* Student report 

* 

Subject report 

* NotFullEee report 

• 

Result AGrade report 

■ ResultFSD report 




Systems 


e'o 0 


Designing the Database 


qY^-P 




1. Click Start > Programs > Microsoft Access to start MS Access. A dialog box will 
^ appear. 

2 , Select Blank Access database option and dick OK. A dialog box will appear, 

3. Enter "Student 0 in File name box. 

4, Select the desired location to save the database from Save in box. 

3. Click Create button. The new database file will be created. 

Creating Tables 

1, Double click Create table in Design view in database window. The Design view will 
appear. 

2. Create the following table; 



-.ini xj 


Field Uifine 

D^Tyiit; | a| 


a&sm 

Number 


Name 

Text 


e^ 0 ' 




3, Set ClassID as primary key and save the table as Class. 

4, Create Lite following table; 


Fidd Name 

Subjects 

" Name 


jy *n 

Data Typg 


Numfctr 

Text 


^ d: 

5. Set SubjectID as primary key and save the table as Subject. 

6. Create the following table: 




K ■ -tni*r 

Vi 

riiiSt4m>c 

_ 1 Bfejjfilg. H 

Ri illNd 

MUiTiti^r 


C I'-wsID 

Number 


tonw 

Twt 


FN<4iuy 

Text 


EfrthDat* 

Date/Tm*? 


Address 

Text 


City 

Tost 


Nvunn 

lSKt -J 
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7. Set ReilNo as primary key and save the table as Student. 

8. Create the following table: 

Field Nam* 1 Data Type | 


H Result: Table , 


ifS$. 


& 


RoMo 

*3 1 SubjectID 
TotalNIarhs 
Gbt Marks 


Number 

Number 

Number 

Number 


A 


9. Set RcIINo and SubjectID as primary key and save the table as Result. 

10. Create the following tabic: 


Mfe * 


Field Name 


T?> ReceiptNo 

_Depositor 

__ RolINo 
Amount 


-ini xj 

Data Type 


Number 
Date/Time 
Number 
Currency 


*j 


i® 


VI. Set ReceiptNo us primary key and save the table as Fee. 

Creating Relationship 

1 Click Tools > Relationships. A dialog box will appear. 


iffT ?jxj 


% i * 

Tablet | Queries ] Both | 


F^e 

ftwuft 

Student 

Subject 




put** 


2. Select all tables one by one from the dialog box and click Add button. 

3. Click Close button. The dialog box will close and Relationships window will appear, 

4. Create relationship according to the following figure; 



•v 
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Entering Data 

1 ■ Add the following data in Class table. 


mislay: 



,tv 


9 




2. Add the following data in Subject table. 

□Eg 



e 




,0^' 


~.o 

3. A 




(*: ilUJ f 

Add the following data in Student table, 

I irbiiwTj 


:MU r English 
J402 Business a tut 
j 4UK Ritsmess IT 
34H4 AceiiUfrttng 

34135 Fnonomh;s 
340C Urd-j 
3111/ lutarnisi 
3 Psk l jttKfr«h 

340y Phyjcs 
^410 ChieirrtGlry 
i 

±Lii*J to 






1 A4ghi 

! rijNiJAN 
U A/ 

' MAHYISH 
t NFJ.HA 

2 MU BEEN 


A 7 h Sh*rgii 1 7 0f;T4l? P-TQO FAJSAfABAlt 

Ml.'HAMMADAL 20 Atd-02 hf-iOlU/>' FAISALADALi 

Mi IHAMMABSI 3ft Ocm.^Ab Q MAR MIATMWU ' 
HA 1 JkAKAMGL !■ 30-Oeiffl; fltock # 5 H AUIAMORC 


NU5I1ARWAN FAZAU-fUSAiN 


^HEFKt ALI A-'*r gj# ? ' 

ABBULCHEEM. 2?-Q cbG2 FMUS/E 


2 MUHAMMAT 

2 RED/-, 

A YVAJAHAl 

3 MtPZA 
3 FAKIR 
3 ASIYA 
3 PAlA 
3 0 
n 

I > inlMi ./ j 5 


MUlAHDAD 
1 tAMbtrD 

iwaukanwar 

Aid AHMAD 


72 0C1-02 h it BktditfS 
22-Od-OJ P-S7E/A 
V3-Ocj-U2 fc M. Abad 
18-Oci-Utf P-IOTtVFi 
20-1Jet UJ H-TM 


FAifiAl A| ,IAJ i 

ML IT AN 
FAISALAHAJ j 
MULTAN 
FAjUALAUaD 

fafjalabad 

DUJHANWALA 


AHDUUABftAT 20-Oct4J2 H lLtU.fl Mirra C[ IINIQT 

AUAHMAD 22-Ucl-02 P 1 ffl/H 1 1 y 0ERA8AD 

HAYYATAJ I ZKteMG y m Hlotk# T J- AJSALWD 

6 ULZARALI 22-btt 02 P- 11t IfJl/T | VVTTGKl 


/UB8234 

7575100 

7fM2T.ii 

G7fi/SR 

Z88SU 

QBMS4 

7H45R 

5Efifi7fj 

443?.*? 

7TO643 

?att» 

E74443 

mm 


4. 


Add the following data in Result table. 
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Creating Queries 

I . Click Queries in Database window. 

2. Double dick Create query in design view The Query Design window will appear 
containing the Show Table dialog box. 

3. Select Student table and dick Add, 

4. Select Result tabic and click Add. 

5. Select the following fields from Field list box at the bottom of the window. 


# Query i : SteteU Qmftry ; 


Jmi*1 


>.e'o° 






* * 


j*"" 



— — 1 

GassID — 


■ bulntAim 




|OUH#kt 


ntfcl 

Tabic 

sort 

a-tuw 

or: 


ftott*? 

NdilJB 

3li)JeCtTD 


utotfarts - 

Student 


Result 

Rindl 

Result 






vr~ 

0 

0 

M 

0 


d 






Save the query as Students Result. 

Move to the datasheet view of the query. The result of the query wfll appear. 


| # Scents Result; Select Qikt 

mm. : 


Jm 


RollHo | Name 

Subject ID ■ Total Marks j 

GblMarks [ 


1 Asghar 

3401 

100 



1 Asghar 

3402 

ion 

an; 


1 Asghar 

3403 

100 

75 j 


1 Ayghar 

3404 

100 

651 

T 

1 Asjghar 

34US 

100 

69j 

1 ktCOrd: Up { j 1 

1 Mlr*l ^ s 




13. Create tine following query named NotFullFee using Students and Fee tables using 
the above steps. The query will display the records of the students who have not paid 
full fee. 




FittJil: 

Table: 

Sort: 

Show; 

Criteria: 


Student 


“ST 


N.jfM- 
5t indent 


T5T 


LteposiKDaft tf 

Fee 


s 


Amount; 
I fce 


0 


14. Cicalc the to)lowing query named StudcntFSD using Students table using the above 
steps. The query will display the records ol the students who live in Faisalabad. 
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eW 




A/ 


W StudentFSD ; Select Qufcry 


m 

■ip*'- t . 




FN(W; 

ffirthDste 

Addrr-iss 

Qtv 

Phone 






' I 


^ ' .V - y ” * - 

*; fy „ >**; : ' \ & .. ^ t 

-*- . pp '» 


V '=■'■.!:•■ 



Field: 

flnTto 

ClrlSSlD 

Name 

[City 

Phono 

Table: 

Student 

student 

Student 

Student 

Student 

Sort- 






Show: 


M 

SI 

0 

0 

Criterier 

or; 


Lite T-aBdabatT 




l 1 C'kmU* the (ol i*m mgqucn uauxi Result A Grade using Students .uid Result Lillies 
living the jbov e steps. 1 he query will display the records of llie .students who got 70 
ore more maiks. 


e 


to 0 


0 vsf 






j* * 

Rfflfci 

|<At>sTD “ 

jNditt! 

jrNfVne JlJ 

l oo 

■N 

Rn»o 

*A**W 

TuUJMaf hi 
ObtMaifcs 


jlU 




=iEi*i 

— 


Field: 

TdUe: 

Sort: 

Show: 

Criteria: 

or: 


3 


if* 


- 1 




Jk 

KoJItvO 

[Maine 

foedriarks 

QbtMarks 

Student 

[Student 

Resuit 

Result 





m . 

P\ 

'0' 

m 



WO 

._ - ±r 


16. Create the following parametric query named Roll No using Students table using the 
above steps. The query will input Roll No as parameter and display the record of that 
Roll No. 


eW 




up HwUNo; Scteti Query 




rNome 

±J 

RiffhDflte 




Lfcy 

|Hmw 



-.. .. ^ 151*1 


zl-: 


-LI 


f**J: 

Sort; 

chm 

or: 




r T' 7.-- 



R-dNu 

OtfcslD 

Itomo 


Rf-ore' ^ 


Stud*** 

btudfcnt 

Sturktft 

SUidwH 






H 

M 

_ 

~ K .... 

!,.' 1LZ“ 
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Creating Forms 


AtS-V 


— 


1. Double dick Create form using wizard. The wizard will appear. 

2. Select Class table from Tabic/Queries list box. All fields of the selected table will 


appear in Available Fields box. 

3. Click » button to add all fields in the form, 

4. Click Next, 

5. Select Columnar from torm type and click Next. 

6. Select Standard as form style and dick Next. 

7. Type Class as form title. 

8. C lick Finish. The following form will appear. 




K 1 ■ -inlxi 

► 

□ai-slD 

1 i 


Nome 

(LrCOM-l 

Record: M j *■ | | 

I ► | M |>*j Of 


Create the following form named Subject using Subject table using the above steps. 


i® 


to° 




# 


«- fP| 


Subject! D 
Name 
Record: H j ‘ | P 


-3401 


j English 




VvS *v 


i ► In )►*! of io 

j 

10. Create the following form named Student using Student table using the above steps. 


mM2l 



1! Create the following justified form named Result using Result table using the above 
steps* 


12 . 


OY^ 


& 


_iai xj 


HollNo [SubjediD' 


3401 


I oiaJM arks ObFMrjiks 


100 


91 


Record; H j f | [" 


t ±i 


iiiid rf s 


* oY* 

'SV 


Create the following tabular form named Fee using Fee table using the above steps. 






-ini xi 


UaptunDafe 

Rdfcb 



F 


i i 

F;. 1 n [VC 




i d ■ 

fi ■ rj fmo 


1 

if 4/jQOiJ 

1 " M ' 

iTiWr 


ll — 

■1 | 1 '4.0«i. 

i 1 

H ^ 


t —— ■ » 

' J [ 

-r 

R: Ul.titX) j 

♦ 

r 

■\ 

1 . 

li. LI —^ 

J* 

LJ( t 

JLtlLM of S 

“—■——--3L 
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Creating Reports 

1. Click Reports button in database window. 

Double dick Create report by using wizard. The wizard will appear. 

Select Student table from Table/Qucrics list box. All fields of the selected table will 
appear in Available Fields box. 

Click » button to add all fields in Lhe report. 

Click Next. The following screen will appear. 

Select ClassID for grouping. 

Click Next button. 

Select RollNo from first box to sort the records in the report. 

Select Lhe desired l ayout and Orientation and click Next. 

10. Select the report sLyle and click Next. 

U. Type Student as report name. 

12. Click Finish. The report will appear. 


2 . 

3. 

4. 

5. 

6. 

7. 

8 . 

9. 


5 © 






•V 




Student 



CArwffi 


Rail So 


On- 


PihtllP 
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1U4 
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As<jbM 

FURCMN 

FAT 

NIL! A 


MIIF4FFN 

■HU 1AMM4C 

MtCA 

WAJAHAT 


hsMmvd 

FhNTALADAD 

I 

WHOHtt 
f AISAfykflAP 

WULTAW 
F MSALAUAP 
MULTAN 
FAL5ALASW 
FNSALADAD 


7BiSB234 

TS7S4W1 

W37&EI 

7C0 r jfM 

**$554 

5G5676 

44TJ72 

ESSfifJfl 


13. Create a report names Subject using Subject query by using the above steps. 


e'o 0 


o^ s 




List of Subjects 


J3;! 

-3| 


,SVf/>rr/P 


VniiR p f 'tibjecr 





Fnglsfi 


Buan«»; Sttfl 

3403 

Business IT 

3404 

Accourtmg 

3405 

tccnocrurt 

3406 

Urdu 


id JUkA 

3400 

Fhjk Shidfcx 

j4ua 


>4113 

CFuftii.iry 


"T »tu| Jj 


j 


.V 


»Y> 




3 
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14. Create a report names Not Foil Fee using NotFulIFcc query by using the above 


>e 0 ° 


steps. 


Xot Full Fee 


Rjd1L\o -\Qine 




_|i 


D#poatDatf 





4/4/2008 

imxxxt 


j 


Rs.a.ooo 

RsS ( 000 i 

->rf ! 


15. Create a report names Result A Grade using Students, Subject and Result tables by 
using the above steps. 



© 


16, Create a report names ResultFSD using ResultFSD query by using the above steps. 




CIjssID 


Roll No Xu tie iin m 


Phene 


1 Asghar 

FAS AL ABAC 

7888234 

2 

\ 


104 RE DA 

FAISALABAD 

443322 

ItB WAJAHAT 

FAISAL ABAD 

855698 

Paae: -Id 1 ► 1 M 1 i i 

_! 

-- 



zl 
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Magazine Database 
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Goals 





— 


♦ 

♦ 

♦ 

♦ 


Provide a user-friendly interface 
Manage and access magazines according Lo names 
Manage and retrieve records according Lo categories 
Manage records according to publishers 

Database contains the following queries: 

♦ Categories: This table contains the specific information about different categories 

of magazines. tl _ » 

♦ Circulation Areas: This table contains information about all the areas where 

magazine is delivered. 

♦ Magazines: This table contains the information about the magazines list. 
Publishers: This table contains the information about different publishers of 


magazines- 

q'qo 0 a— 


— oP 

Database contains the following queries: 


to° c 




Category wise Magazines: This query is designed to show information about the 
magazines according to different categories. 

Magazine Circulation: This query is designed to show information about the 
magazines along with their circulation areas. 

Publisher wise Magazines: This query is designed lo show information about 
different magazines according to publishers. 

Desired Magazine: This parameter query is designed to show information about 
that particular magazine which is entered as parameter. 


Form Objects 


Database contains the following forms: 


e'o 0 


,oVS 


♦ 

0 


Categories: This form allows to add and modify categories of magazines. 
Circulation Areas: This form allows adding & modifying data about the circulation 
areas of magazines. 

Magazines: This form allows to add & to modify magazines in the list. 

Publishers: This form allows adding & modifying data about the publishers of 
magazines. 


Report Objects 




Database contains the following reports: 

♦ Category wise Magazines: This report provides preview ol information about the 
magazines according to categories. 

♦ Publisher wise Magazines: This report provides preview of information about the 
magazines according to publishers. 

♦ Magazine List: This report provides preview ot information about all the 
magazines in the list* 
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Perform the following tasks for developing staff database in Ms Access, 

1. Open Ms Access and create a new Database named Magazine db. 

2. Create first table named Magazines with the following fields; 




F^d Mam* 

Data Type 

Description 1 

i 

Mag Id 

AutoNumber 



MagName 

Text 


~ 

FirstPublished 

Number 

Year in which magazine was published first time 


Editor 

Text 


_ 

Assistant Editor 

Text 



Designer 

Text 

Parson who ebsagsn the Magazine title j etc 


TotalPages 

Number 


_ 

Rate 

Currency 

Daity/MontWy Price 


Category Id 

Number 

Category to which paper belongs 


-Pybtd 

Number 

Printing cress of magazine , * f 


3. Create second table named Categories with the following fields: 




unite -isusi 

c 

FHd Name | Data Type Z\ 

B 

Categoryld AutcWumbar 

Catfi[]prynanie Text 

— z± 


Create third table named Circulation Areas with the following fields: 



5. Create fourth table named Publishers with the following fields: 



mmmmmmi : uhi *i 


Field Name ! Data Type ^ 


| Publd AutoNumber 

'PubName Text 

| Address Text 

| Contact Number w j 



Develop Relationship among the tables as follows: 
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se'Q 0 ' 




7. Add records in the tables. 

8, Design Publisher wise Magazines query as follows: 




vso 
^ 0 VF 







9. Design Category wise Magazines query as follows: 


..I DI *1 


m: 


CartejgufYld 

Categoryname 


De&igrw *j 
TutdPitgss 
n.itf t 

Category Jr! 
Publd 


d 




Fietd: 

T^bfei 

Sort: 

SlBHl 

Criteria! 

qr; 


Cflteyurynafrie 

MaoNarne 

Editor 

TotdPaqo-s 

m - - . 

Categories 

Magazines 

Waqaanas 

Magazines 

Magazine —. 






0 

-a 

M 

M 

0 


ALL 


10. Design Magazines Circulation query as follows: 


Mdqa^ine Circulation: Select Query: 


mm 


&mim 





jd 


if 


Held; 

Tab]®; 

Sort: 

Show: 

Criteria; 

or: 


MaqName 

CimiatiooArea: City 

AmuadRate ■ 

Magazines 

Circulation Areas 

Circulatscn Area; — 




m 

0 

JSL 

-lU __ lL 
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11, Design Desired Magazines parameter query as follows: 



12* Design Publishers form as follows: 




Design Magazines form as follows: 


fg5 Magazines 

~m\x\ 


liajhf Magtortte listen ffUr AnfctlMtt Miigwi- sues Halt rjM 

PaUHJ 2 

► 

■_s a .' 1 fo :,, ,1 jAlmat |:jnnjjk ffiSlQ 

m 

t 

1. Sfcww 1 ■ T980|izuDair l&at jtuwa pSIfe raSTirii 

iLji 


,[__a|piware||MH^ Js*».Jtea HMOjifitmai \[ aj[_jJ 


L fiafe" ~1 jAyeste i|teunia H aajjj ft mocTJf“¥™ik 




14, Design Categories form as follows: 





15. Design Circulation Areas form as follows: 
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16. Design Magazine Circulation form as follows; 




MaqMomc 

CircuiafftnAm 


mi 


Ifso 

“ 1 

l ... 

rs. usual | 


Record: u I vl r 


» Ih 1**1 of ie 





17. Create Category wise Magazines report as follows; 



18. Create Magazines List report as follows; 



19. Create Publisher wise Magazines report as follows: 



20. Save the changes and close the database. 

Note: You can download the project from http://www.itseries.comwebsite. 
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Project 5 


Constru ction Company Database 




_ 


Goals 

♦ Provide a user-friendly interface 

♦ Manage & access employee records 

♦ Manage order details of customers 

♦ Mange customer records 

♦ Customers: This table contains the specific information about each customer. 

♦ Employees: Tins table contains information about the staff working m the 

company, b 

4 Orders: This table contains the information about orders of company, 

♦ Attendance! This table contains the employee attendances and work at different 
orders. 


Query Objects 


o' 


• Customer Order.: This query is designed to show informaliun about the orders 


placed by different customers. 

* employes° rdere: ^ ****** ** dcsigned lo show order processing by different 

♦ Orders of entered city: This parameter query is designed to show orders placed by 

customers of any particular entered city. J 


Form Objects 


♦ Customers: This form allows adding & modifying information about each 

customer. 

♦ Employees: This form allows adding & modifying information about the staff 
working in the company. 

♦ Orders: This form allows adding & modifying information about orders of 
company. 

♦ Attendance: This form allows adding & modifying employee attendances and their 
work at different orders. 

♦ Customers with orders subform: This form contains an orders form in it which lets 
to add and modify customer's data as well as their orders 

♦ Customers: This report provides preview of specific information about each 
customer, 

♦ Employees: This report provides preview of information about the staff working in 

the company, b 

♦ Orders: This report provides preview of orders given to company. 

♦ Customer Orders: This report provides preview of information about the 
customers and orders placed by them. 

♦ Orders of entered city: This report is based on a parameter query and generates 
orders report based on the value of entered parameter. 























w 
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-- ~ 

Perform the following tasks for developing staff database m Ms Access. 

1. Open Ms Access and create a new Database named Construction Company. 

2. Create first table named Employees with the following fields. 


H Employees ttabtef 


Field Name 

V Empld 
EmpNdfne 
OfiteHlred 

ContaCtNumber 

EmaitAddress 


£_JflLsl 

Data Type 


Text 
Text 

Date/Tifne 

Number 

Hyperlink 


zh 


3. Create second tabic named Customers with the following fields: 

~ jjnjxll 


j Customers: Tablfti 




■e 


b° 


0 ^'? 




Field Name 


Data Type . 



Customerid 

Text 


CustomerName 

Text 


BiflingAddres 1 .. 

Text 


Oty 

Text 

— 

ContactNumber 

Text 




Create third tabic named Orders with the following fields: 



gj Orders: Table 

HSBgi 

-T.pl *1 



Field Name 

note Ty 

EE LL±J 



Orderld 

Text 

J 



Customerid 

Text 




DateOrderPiaced 

Date f Time 




nateOrdeKjafBptebwi 

Datft/Time 




LocathnAddress 

Text 




Location 1 Jty 

Text 




5erviceNeeded 

Text 

let 

c 

LocationType 

Text 


5. Create fourth table named Attendance with the following fields: 




ejo° 





miffMw jail. 


Fte 

id Name _| Data Type. __ M 

T 

Attendances Text 


Timeln 

Date/Time 


Timeout 

Date/Time 


Date 

Date/Time 


Empld 

Text 


Or Her Id 

Text ‘•'I 


6. Develop Relationship among the tables as follows: 



I 


Orrtnlit r il 

1 ■ i 


Citstornerld 

rwfceOrd*rPkireri 

1 ! 

CuMhvM 

CustomerName | 

D jteOr derCompteted 
UTtTtiQfiAddftJSS 


BftiqMdress 

Oty 


LocationUty 

ServkEWoedod 

! 

COFitectNumber 


LorfltwiiType 


ISi 


Timelri 

A 

TimeOut 


Dote 


: Empld 


Orderld 

w 




bqAf 

EirtpWjme 

DeteHred 

CHntflrtfJuniber 

EmeflAddfess 
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Add records in the tables. 

Create Customer Orders query as follows: 


sP Customer Orders i Sdeci Query 


i M " 






J0QDfO4 

4/15/2004 


\ limza 

J000005 

2/4/2004 


Talha 

JOOOQOf, 

4/1.9/2004 


Hasan 

JOCOOU2 

2/1/2002 


All 

JOOOOOI 

M/3002 


Ati 

joooma 

3/1/2004 


ServiceNflfid&dt 11 m^itu nTypVj 


Concrete poring Residential 

2/24/2004 Estivation Commercial 

Concrete Wall. 4 fi deep Residential 
Z/8.’/JSJJ2 Swimming pool Commercial 

3/3/2D02 r^civatirig Residential 

3/1/2004 Concrete wall Commercial 


► . I H l»-*f nf 6 


Create Employee Orders query as follows: 


iai* 

fruphtyee Orders : Select Query 

-■ .: 

BSP 

-Ini *1 


EmpName | Attendance!* 

| Timeln 

TTmeOut | 

Date Orderld * 

► 

1 - - He 

DHGG03 

9:00 AM 

4'00 PM 

2/6/2002 jomnni 


Hasan Afi 

DH0Q04 

9:00 AM 

5:00 PM 

i_J _yLJl_IUL J 1 

277/2002 JOOOOOI 


Hasan Ali 

DHC0QS 

8 00 AM 

7:00 PM 

2710/2002 JOOOOOI 


Hasan Ali 

CD0D05 

12:03 PM 

4:00 PM 

3/5/2004 J000003 

„ _ 

Hasan AIE 

CD00015 

100 PM 

5:00 PM 

2/11/2U04 j 000005 


Hasan Ali 

CD00016 

12.00 PM 

E 0Q PM 

2/24/2004 JQ0QQU5 -J 


Zubair Malik 

DH0006 

10:00 AM 

7.00 PM 

2/14/20Q2 JCC0G01 


lubair Malik 

CDG0010 

9:00 AM 

7:00 PM 

4/16/2004 JO00D04 


Zubair Malik 

CD0Q011 

7:00 AM 

3.00 PM 

4/17/20G4 J000004 


10. Design Orders of entered city parameter query as follows: 


|P Orders of enetred city: Select Query 



j 


Customer Id 


l 

* « 

Qrrferld ““ 


■CustomerMwift 



Customerld — 





PateOideri-lai 

«y zi 


QatgOrdwCof 


■o 




Field; 

CutfomerName 

DdteQrdar Placed 

DatoOrder Cor iipfet ed 

LocatiooAddrfcss 

LocdtiurOy 

ServiceNeeded — 


fable; 

Customers 

Orders 

Orders 

rOrdtrs 

Orders 

Ordtfrs ._. 


Sort: 








Show: 

ns 

IS 

m 

0 

m 

m 


Criteria: 

1 --- tEntor uty] 




11. Design Employees form. 


WSJxj 


Eiupld 

EmpHame 

BateHirijil 


Zatdjartq 


i 


j 


12/3/20001 ' 

ContactHumhar ■ J ~78787fi7!j| : ; 


Emailftddms 

’ wv vv . v . • • 

_£ 

Record: M i < 1 


zaa®sii^irt3w^zxorFt 


1 ► [nj»*l of 5 
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Design Customers form as follows: 



1.3. Design Orders form as follows: 



14. Design Attendance form as follows: 




1V Design Customers with orders from as follows: 
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j.e'o 0 


oV- s 


16. Crea Le E m plo y e es rep or t as fo 11 o ws: 



EmpName 

Empld 

Dated f ired 

HamiaKhflri 

dOO 5 

l2ttU2UU1 

Hasan Wi 

S003 

5fl 3£001 

1 alha Ahm ad 

e004 

6/1320Q1 

Zmd T arm 

1-001 

1 2 / wrm 

Zubar Wairi! 

*00? 

iramooo 


Date? fi/ed CanHadNumher Emculrtdd/ess 


32432424 Kharhamzai&^^efiTa-sszLcom 
04364684 a# 

rftTE-iTGf, laEft^^stiaineis^m ccm 

787p70^i CQTTi 

432S4&SS TtJfcar n-i^^FM^irrewei oom 


<f 


| 


2J 

MM 


17. Create Customers report as follows: 



Customers 


CustomerNarm Bitting Address 



Pfvme Number 


Ahmed 

12ta ante* road 


LHP 

[ 042* 434.5680 


13ta Defence 


LHP 

1042)433-50X1 

Ammact 

_ TBc po spies colony 


FSD 

i"Q41) 685^4332 

Anae 

130 3heh tcwvn 


LHR 

f042) 650-2251 


IB. Create Orders report as follows: 



h 
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19. Create Customer Orders report as 

\qOU 


II Senes =?■ A fundamental Study of Database Managemen t Systems 
follows: 


i' Customer Orders 


3 • j - 


Customer Orders 


-lai xi 


33 


0 


(MshwxrName Order! DateOrderPtetf , DaieOnlerConrteM ~SeniaMatied 

Abned -- - -- 


Ah 



Hamza 


Hasan 

pO 

Talk* 


P^: i-l,«■ If 


JOOOO 

JOOOO 

JOOOO 

JOOOO 

JOOOO 

JOOOO 


4/1 5/2Q04 

3/1/2004 

2/3*2002 

2/4/2004 

2/1/2002 

4/19/2004 


3/1/2004 

3/3/2002 

2/24/2004 

2/G/2GCE 


Concrete poring 

Concrete wdf 
Esdvatiny 

E stivsticn 

Swimming pod 

CcncreteWfifl .4 


A 


2 °' nueJr'whef th, aty T*™ parameter re P» rl ba “ d on Orders „f „t„cd Ci , 

X ■ ■ - the report is run, a prompt appears asking for the city name 

° n " d l n .l“. P "".' h , at “ tered . fy re P“ rt is gonnrsted. For insiance if ante,id city is 


FSD then report looks like as follows: 




&*■ 





^ 1 - " ■ ■ - 1 = 1*1 


Entered City orders 


"3 

1 


Tdka 




CustoM *W LoauianCily rfarJW trCow&ed f, <waio ^ lidr - 

2f3f21 302 3/30002 13bMadr**#n Esovatrig 

20 Mu sic Aye C encrefle WflH, 4 t deep 

jzl 


FSD 


FSD 


4/19/2004 


t Page: jj] « j| f t | M j jj 


2L Save the changes and dose the database. 

Note: You can download the project from http://www.itserles.cnm.pk website 



























































Excellent CDs of IT Series 


f(e©' o0 °'" 

IT Series has launched Ihe training CDs for the people 
who want to learn computer skills. Every person can uses these 
CDs to learn computer skills easily and cost-effectively. 



Complete Training CD of MS Word & Internet 




0 




& 


The training CD has the following salicnL feahires: 

Learn Microsoft Word in a few days 
Ideal for beginners 

Easy to follow videos with visual clarity 
Cost effective learning 
Learn at your own pace 

AI! lectures are in Urdu language so any person lo learn computer skills easily 
Complete coverage of all topics including hand-on practices 
All CDs contain menu-based commands to learn different topics 
User-friendly interface 
Simple and easy language 

Easy installation and registration procedures for users 
Complete technical and educational support available for registered users 
The following CDs are coming soon: 

Complete Training CD of Programming in C Language 
Complete Training CD of Microsoft Access & PowerPoint 
Complete Training CD of Web Designing 


5 ® 


to°° 


• and r 

WS-V 


more... 


Eor further inquiries, please contact: 

URL: www.itseriesxom.pk 
Email: info@itseries.com.pk 
Mob: 0321 66156 56 




e'o 0 


,oVS 


.9 


& 















Excellent Books of IT Series 

j* . , 










COMPUTE* 

SCItttCI 


http//wwwJtseries.com*pk 
rT 1 mail info@itseriesxoni.pk 

Mobile: 0321 661 56 56 

Ako Available a I Kltet Amin Pur Ba^ar, faisalabad. 

Imtioz Book Depot Urdu Bazar, Lahore. 











































































